— INTERCONNECTION 
SERVICE MANUAL 


VOLUME | 


IVANVW 4JDdIAYaS NOILDINNODUIINI - 


©) | ©) Bell System — 


JULY 1977, 325-006 | JULY 1977 


Interconnection Service Manual Vol. | 


Comments concerning content, useability, and adequacy of this manual 
will be welcomed. This sheet may be removed and mailed directly to 
the Bell System Practices Organization. 


Mail To: 


Bell System 

Data Design Engineering Manager 
2400 Reynolda Road 
Winston-Salem, N. C. 27106 


Orders for these manuals should be placed on: 


Western Electric 
Indiana Publications Center 
P. O. Box 26205 
Indianapolis, Indiana 46226 


INTERCONNECTION 


SERVICE MANUAL 
VOL. | 


NOTICE 
Not for use or disclosure outside the 
Bell System except under written agreement 


Printed in U.S.A. 


Introduction 


This manual is a compilation of BSPs covering the more commonly used 
Interconnecting Arrangements. The manual is intended to support the Plant 
Craftsman in his daily work operations while installing and maintaining 
Interconnect Arrangements. 


For information not contained in this manual, refer to the standard BSP 
files. 
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1. GENERAL 


1.01. This section provides information for the 

identification and selection of interconnecting 
devices and general information on the associated 
equipment. 


1.02 This section is reissued to: 


e Include additional connecting arrangements 
e Update existing arrangements 

e Provide related SD numbers where applicable 
e Add new illustrations. 


Due to extensive changes, marginal arrows have 
been omitted. 


1.03 The protective connecting arrangements, with 

the criteria published in the tariffs and in 
the technical reference, provide the necessary 
network protection to allow connection of 
customer-provided equipment (CPE) to the Bell 
System network. These arrangements are designed 
to provide telephone company control of the critical 
signaling, transmission, and switching functions of 
the network. 


1.04 For information on data access interconnecting 
arrangements, refer to Division 590. 


1.05 Customer requests for technical references 

should be referred to the local Telephone 
Company Business Office or the Marketing 
Representative. 


1.06 Table A provides Uniform Service Order 

Codes (USOC), Technical Reference numbers 
(PUB), section numbers, the interconnecting device, 
schematic drawing (SD) numbers where applicable, 
and a brief description of the arrangement-function. 
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SECTION 463-300-100 


2. EQUIPMENT FEATURES 


INTERCONNECTING UNITS, INTERFACE AND TRUNK 
UNITS AND COUPLERS 


A. Coded Units 


2.01 101A (MD) Interconnecting Unit—An 

8-inch circuit pack for use in the interconnection 
of a Bell System central office (CO) and a 
customer-provided PBX CO trunk where ground 
start signaling is required at the CO. This unit 
is intended to mount in a 604-type or 615A panel. 
(See Fig. 1.) 


Fig. 1— 101A (MD) Interconnecting Unit 


2.02 101B (MD) Interconnecting Unit—An 

8-inch circuit pack, an improved replacement 
version of the 101A. Provides line impedance 
matching and increases the range limitation to the 
CPE from 18 ohms to 100 ohms maximum on the 
supervisory leads. (See Fig. 2.) May be used with 
75A control unit for data applications. Intended 
to mount in a 604-type or 615A panel. 


2.03 101C Interconnecting Unit—An 8-inch 

circuit pack, an improved replacement version 
of the 101B. Provides line impedance matching to 
600-ohm PBX trunk circuits and 600- or 900-ohm 
CO lines. (See Fig. 3.) May be used with 75A 
control unit for data applications. Intended to 
mount in a 604-type or 615A panel. 
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Fig. 2—101B (MD) Interconnecting Unit 


2.04 102A (MD) Interconnecting Unit—An 

8-inch circuit pack for use in the interconnection 
of a Bell System CO and a customer-provided PBX 
CO trunk where loop-start signaling is required. 
This unit is intended to mount in a 604-type or 
615A panel. (See Fig. 4.) 


2.05 102B Interconnecting Unit—An 8-inch 
circuit pack, an improved replacement version 
of the 102A. It provides line impedance matching 
and increases the range limitation to the CP 
equipment from 18 ohms to 100 ohms maximum 
on the supervisory leads. (See Fig. 5.) May be 
used with 75A control unit of data applications. 
Intended to mount in a 604-type or 615A panel. 


2.06 103A (MD) Interconnecting Unit—An 

8-inch circuit pack for use in providing percent 
break pulse correction where required for the CO 
trunk interconnecting units 101A and 102A. (See 
Fig. 6.) No longer required for 101- or 102-type 
IUs. 


2.07 105A Interconnecting Unit—A console 
approximately 16-1/2 inches high, 13-1/2 
inches wide, and 10-1/2 inches deep. It is equipped 
with one 599A key, two 598A keys, and one 8C 
dial. It is used in association with the 700A 
interconnecting service unit to provide 2-wire 
manual access between Bell System lines and a 
customer-provided manual PBX. (See Fig. 7.) 


OPTION SCREW SWITCHES 
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SBR OR LEER FRE RAE RRO KS Ey, 


Fig. 3—101C Interconnecting Unit 


2.08 108A Interconnecting Unit—A 4-inch 

circuit pack for use (a) in the interconnection 
of a Bell System CO line with a customer-provided 
manual cord switchboard with supervision (intended 
to mount in a 700A interconnecting service unit), 
or (b) in the interconnection of a Bell System CO 
line to a customer-provided one-way incoming trunk 
associated with the attendant position of a 
customer-provided PBX. For the latter application, 
the 108A interconnecting unit may be mounted in 
the 604-type or 615A panel. (See Fig. 8.) 


2.09 109A Interconnecting Unit—A 4-inch 

circuit pack for use in the interconnection 
of a 1A2 KTS and a customer-provided audio source 
for use when the CO line is in the hold condition. 
This unit is intended to mount in a 69H apparatus 
mounting or 606A panel. (See Fig. 9.) 


2.10 110A Interconnecting Unit—A 4-inch 

circuit pack for use in the interconnection 
of a cord switchboard or a 1A or 1Al KTS and a 
customer-provided audio source for use when the 
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Fig. 4—102A (MD) Interconnecting Unit 


Fig. 5—102B Interconnecting Unit 


CO line is in the hold condition. Intended to mount 
in a 69H apparatus mounting or 606A panel. (See 
Fig. 10.) 


2.11 111A Interconnecting Unit—A 4-inch 

circuit pack for use in the interconnection 
of a Bell System CO line terminated on a key 
telephone set and customer-provided intercommunicating 
systems with or without supervision. This unit is 
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Fig. 6— 103A (MD) Interconnecting Unit 


Fig. 7— 105A Interconnecting Unit (formerly F58015 
[MD] Console) 


intended to mount in a 69H apparatus mounting 
or 606A panel. (See Fig. 11.) 


2.12 112A Interconnecting Unit—An 8-inch 

circuit pack used to provide one-way 
direct-inward-dialing into a customer-provided PBX 
on a dial pulse basis. Intended to mount in the 
607A panel. (See Fig. 12.) 


2.13 114A Interconnecting Unit—A PICTURE- 

PHONE® connecting arrangement consisting 
of a voice coupler circuit and a video coupler circuit. 
It is 7-1/2 inches wide, 6 inches deep, and 12 inches 
long. (See Fig. 13.) 


Fig. 8—108A Interconnecting Unit (formerly 433A 
[MD] KTU and F48004 [MD] KTU) 


Fig. 9— 109A Interconnecting Unit 


2.14 117A Interconnecting Unit—3-1/2 inches 
wide, 6 inches deep, and 7 inches long. One 
unit is required for every four lines. Used to 
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Fig. 11—111A Interconnecting Unit (formerly 432A 
[MD] KTU and F58006 [MD] KTU and F58007 
[MD] 1U) 


indicate the de supervisory condition of a CO or 
tie line to CPE. Intended to mount in the 15A 
apparatus mounting; it can also be mounted on a 
23-inch rack using 67B brackets. (See Fig. 14.) 


2.15 118A Interconnecting Unit—6 inches 

wide, 8-1/2 inches deep, and 8 inches long, 
and consists of a 614A panel with an 8-inch HJl 
circuit pack. Provides automatic-identified-outward-dial 
capabilities to a customer-provided PBX. Intended 
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Fig. 12—112A Interconnecting Unit 


Fig. 13—114A Interconnecting Unit 


to mount on a standard relay rack or in a 16C 
apparatus mounting using the 99B mounting bracket. 
(See Fig. 15.) 


2.16 119A Interconnecting Unit—4-3/4 inches 

wide, 2 inches deep, and 7 inches long. 
Provides a 2-wire connection between customer-provided 
terminal equipment and Bell System metallic 
voice-grade private line facilities. Mounts on any 
wall or flat surface. (See Fig. 16.) 


2.17. 120V Interconnecting Unit (MD)—An 
8-inch circuit pack used to connect a 
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Fig. 14—117A Interconnecting Unit 


Fig. 15— 118A Interconnecting Unit (614A Panel With 
HJ1 Circuit Pack) 


Fig. 16—119A Interconnecting Unit 


customer-provided KTS to a Bell System CO or 
PBX line on a 2-wire basis. Mounts in a 604-type 
or 615A panel. (See Fig. 17.) 


Fig. 17— 120A Interconnecting Unit 
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2.18 120B Interconnecting Unit—An 8-inch 

circuit pack used to connect a customer-provided 
KTS to a Bell System CO or PBX line on a 2-wire 
basis. Mounts in a 604-type or 615A panel. (See 
Fig. 18.) 


2.19 122A Interconnecting Unit—An 8-inch 

circuit pack used to provide access to a CO 
line for customer-provided call restriction equipment 
to detect off-hook, on-hook, and dialing signals on 
the line for outgoing calls. Transfers the originating 
station for the CO line to the CPE when signaled 
by the CPE. Permits the CPE to provide a 
restricted tone to the originating station. Detects 
CO ringing when circuit is in the call restricted 
mode. Forces cut-through of the station to the 
CO line on an incoming call when the station is in 
the call restricted mode. (See Fig. 19.) 


2.20 125A Interconnecting Unit—Resembles 

a 66-type connecting block and provides up 
to 25 circuit connections which provide a connection 
between customer-provided traffic measuring 
equipment and Bell System station lines, PBX CO 
trunks, and tie lines. This equipment permits the 
CPE to detect on-hook, off-hook, dial pulse, 
TOUCH-TONE signals, call progress tones, and 
ringing signals on Bell System lines. (See Fig. 
20.) 


B. Couplers 


2.21 238A Coupler—Approximately 4 inches 

long, 2-3/4 inches wide, and 1-7/8 inches 
deep and is used to provide an interface between 
customer-provided dc dial pulse dialers (not to be 
used with TOUCH-TONE® dialers and CO or PBX 
station line). (See Fig. 21.) 


2.22 30B Voice Coupler—Approximately 4-3/4 

inches long, 2-8/4 inches wide, and 2 inches 
high and is used to provide 2-wire connection of 
customer-provided voice transmitting and/or receiving 
equipment to Bell System lines using a telephone 
set equipped with an exclusion key. Mounts on 
any flat surface. (See Fig. 22.) 


2.23 31B Voice Coupler—Approximately 4-3/4 

inches long, 2-3/4 inches wide, and 2 inches 
high and is used to provide a means of interconnecting 
a Bell System manual cord switchboard and a 
customer-provided dial intercom system. Mounts 
on any flat surface. (See Fig. 23.) 
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Fig. 18—120B Interconnecting Unit 


2.24 31C Voice Coupler—Mounted on a metal 

base, equipped with a plastic cover and with 
overall dimensions of 4-3/4 inches long, 2-1/2 inches 
wide, and 2 inches high. The 31C is a general 
purpose voice coupler for application on voice-grade 
private line data channels which connect to 
customer-provided equipment. The circuit provides 
protection against longitudinal imbalance and hazardous 
voltages. (See Fig. 23.) 


2.25 32A Voice Coupler—Permits a customer 

to connect voice transmitting or receiving 
equipment to a telephone company CO line through 
a jack and plug arrangement mounted in a telephone 
set. The coupler provides dc isolation and limits 
excessive signals. (See Fig. 24.) 


2.26 383A Voice Coupler—Provides a high-fidelity 

connection between a customer-provided 
music or information source and the music-on-hold 
circuit and/or paging amplifier circuit in the 7A, 
14A, or 21A Communication System for the 
music-on-hold feature and/or background music 
over the paging speakers when the paging circuit 
is not in use. (See Fig. 25.) 
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2.27. 34A Voice Coupler—Approximately 4 

inches long, 2-1/4 inches wide, and 2 inches 
high and provides a connection for music-on-hold 
between CO/PBX lines and a customer-provided 
music or information source which does not require 
a start signal. For use with Key Telephone Systems 
or 7A, 14A, and 21A Communication Systems. 
(See Fig. 26.) 


C. J-Coded Interconnecting Units 


2.28 J53050A Interconnecting Unit—Provides 

interconnection of the Bell System manual 
PBX switchboard with a customer-provided dial 
intercommunicating system with supervision. The 
apparatus is mounted on a 2- by 23-inch mounting 
plate, 1 circuit per unit, and is intended to be relay 
rack mounted. (See Fig. 27.) Replaces the F58005 
(MD) interconnecting unit. 


2.29 J53050C Interconnecting Applique 

Unit—Provides signaling for the interconnection 
of Bell System equipment and a customer-provided 
PBX dial repeating tie trunk circuit. The apparatus 
is mounted on a 4- by 23-inch mounting plate, 4 


CIRCUIT (0) 


CIRCUIT (I) 


Fig. 19—122A Interconnecting Unit 


circuits per unit, and is intended to be relay rack 
mounted. (See Fig. 28.) 


2.30 J53050D Interconnecting Unit—Provides 

four voice coupler circuits for the interconnection 
of Bell System 2-wire private line facilities and a 
customer-provided 2-wire PBX. The apparatus is 
mounted on a 2- by 28-inch mounting plate, 4 
circuits per unit, and is intended to be relay rack 
mounted. (See Fig. 29.) 


2.31 2J53050E Interconnecting Unit—Provides 

for the interconnection of a Bell System CO 
message register and customer-provided message 
registers. The apparatus is mounted on a 2- by 
23-inch mounting plate, 10 circuits per unit, and 
is intended to be relay rack mounted. (See Fig. 
30.) It replaces the F58356 (MD) interconnecting 
unit. 
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2.32 J53050F Interconnecting Unit—Provides 

connection via trunk level access between 
customer-provided dictation equipment, radio paging 
system or information retrieval system, and a Bell 
System PBX. The apparatus is mounted on a 2- 
by 23-inch mounting plate, 1 circuit per unit, and 
is intended to be relay rack mounted. (See Fig. 
31.) 


2.33 J53050G Interconnecting Unit—Provides 

for connecting customer-provided call diversion 
equipment to a Bell System CO trunk circuit 
equipped for reverse battery toll diversion associated 
with a Bell System PBX. The apparatus is mounted 
on a 2- by 23-inch mounting plate, 6 circuits per 
unit, and is intended to be relay rack mounted. 
(See Fig. 32.) 


2.34 J53050H Interconnecting Unit 

(MD)—Replaced by 125A IU. Provides a 
connection between customer-provided traffic 
measuring equipment and Bell System station lines, 
PBX CO trunks and tie lines. The apparatus is 
mounted on a 2- by 23-inch mounting plate, 36 
circuits per unit, and is intended to be relay rack 
mounted. (See Fig. 33.) 


2.35 3J53050J Interconnecting Unit—Provides 

an interface between a CO secretarial line 
and a one-way circuit associated with the CPE. 
The apparatus is mounted on a 4- by 23-inch 
mounting plate and is intended to be relay rack 
mounted. One J53050J,L1 will accommodate up to 
ten CO lines. (See Fig. 34.) 


2.36 J53050K Interconnecting Unit—Provides 
a connection between CPH, call restricting 
equipment, and a Bell System CO trunk associated 
with a Bell System PBX. The apparatus is mounted 
on a 2- by 23-inch mounting plate and is intended 
to be relay rack mounted. One J53050K,L1 will 
accommodate two CO trunks. (See Fig. 35.) 


2.37. J53050L Interconnecting Unit—Provides 

a voice-grade transmission path from PBX 
to CPE. For use on one-way outgoing ground start 
PBX CO trunks. The apparatus is mounted on a 
4- by 23-inch mounting plate and is intended to 
be relay rack mounted. One J53050L will 
accommodate up to three CO trunks. (See Fig. 
36.) 


2.38 J58827E Recorded Telephone Dictation 
Trunk Unit—Provides connection between 
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Fig. 20—125A Interconnecting Unit 
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Fig. 21—23A Coupler 


a Bell System PBX and customer-provided dictation 
equipment via a dial access code. The apparatus 
is mounted on a 4- by 23-inch mounting plate and 
is intended to be relay rack mounted. (See Fig. 
37.) Additional equipment is required for 
TOUCH-TONE operation. 


2.39 J58824CD Interface Trunk Unit—Pro- 

vides connection between a Bell System 
PBX and customer-provided equipment via a dial 
access code. The apparatus is mounted on a 8- 
by 23-inch mounting plate and is intended for relay 
rack mounting. (See Fig. 38.) Additional equipment 
is required for TOUCH-TONE operation. 


2.40 J92614E Interface Unit—Provides 

connection between Bell System traffic data 
register circuits and customer-provided monitoring 
equipment to furnish traffic usage data. Used with 
Bell System Automatic Call Distributing Systems 
(Types 2A and 3A). The apparatus is mounted on 
a 2- by 23-inch mounting plate and is intended for 
frame mounting. (See Fig. 39.) 


D. KS-Coded Interconnecting Units 
2.41 KS-19522 Recorder Coupler—An 
apparatus box 7 inches wide, 7-3/8 inches 


high, and 3-3/8 inches deep. The unit provides a 
mounting bracket assembly that will accommodate 
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Fig. 22—30B Voice Coupler (formerly 30A [MD] VC 
and F57948 [MD] KTU) 


Fig. 23—-31B Voice Coupler (formerly 31A [MD] VC 
and F58008 [MD] KTU) or 31C Voice Coupler 


two circuit boards. It is used with a telephone set 
to connect a customer-provided recorder for 
transmitting prerecorded messages and recording 
messages from the line. Not intended for recording 
2-way conversations. Intended for wall mounting. 
(See Fig. 40.) 


2.42 KS-19645 Recorder Connector—An 
apparatus box measuring approximately 7 
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Fig. 24—32A Voice Coupler 


inches wide, 7-3/8 inches high, and 3-3/8 inches 
deep and is intended for wall mounting. The unit 
contains a printed wiring board and mounting 
bracket assembly. It is used to provide “beep” 
tone on a Bell System CO line when recording a 
2-way conversation over a Bell System network 
with a customer-provided recorder reproducer. 
With Service Center modification, it can be used 
with CP call duration timers. (See Fig. 41.) 


2.43 KS-20445 Control Unit—Similar to the 

KS-19645 recorder connector and provides 
interconnection of customer-provided automatic 
dialing and message reproducing equipment to the 
Bell System CO line. Replaces the KS-20008 (MD) 
alarm coupler. (See Fig. 42.) 


2.44 KS-20721 Station Coupler—A general 

purpose station coupler used to connect 
various types of customer-provided equipment to 
the telephone line. Measures approximately 9 inches 
square by 3 inches deep and is intended for wall 
or shelf mounting. Contains up to four printed 
circuit wiring boards. (See Fig. 48.) 


2.45 KS-20893 Multiline Station Coupler— = 

Provides for 2-wire voice connection between 
customer-provided conferencing equipment and Bell 
System 1Al or 1A2 Key Telephone Systems. 
Measures approximately 8 inches square by 4-1/2 
inches deep and is intended for wall or shelf 
mounting. Contains up to five plug-in printed 
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Fig. 25—33A Voice Coupler 


circuit interconnecting units. The List 1 includes 
one L11 ISU and two L10 IUs. (See Fig. 44.) 


2.46 KS-21440 Coupler—Provides a 2-wire 
interface between a telephone line and CPE, 


such as answering sets, message recorders, dictation 
machines, etc. (See Fig. 45.) 


2.47. KS-21565 Switchboard Dial Coupler— 


Provides access to the TOUCH-TONE dial 
circuit of a Bell System PBX switchboard for a 
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Fig. 26—34A Voice Coupler 


Fig. 27—J53050A Interconnecting Unit (formerly 
F58005 [MD] IU) 
Fig. 29—J53050D Interconnecting Unit 


Fig. 30—J53050E Interconnecting Unit (formerly 
F58356 [MD] |U) 


Fig. 28—J53050C,L2 Interconnecting Unit 
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Fig. 31—J53050F Interconnecting Unit 


Fig. 32—J53050G Interconnecting Unit 


Fig. 33—J53050H Interconnecting Unit 
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line of a KTS installation by means of a telephone 
company-provided interface termination. (See Fig. 
47.) 


E. F-Coded Interconnecting Units 


2.49 F58010 (MD) Interconnecting Unit—A 

console approximately 5-5/8 inches high, 
10-1/2 inches long, and 6 inches deep. It is equipped 
with two rows of six 540G keys and one 8C dial. 
It is used to provide 2-wire access between Bell 
System lines and a customer-provided PBX equipped 
with a cord switchboard and not arranged for 
supervision. It is used in association with a 15D 
KTU. (See Fig. 48.) 


ASSOCIATED EQUIPMENT 
A. Panels 
2.50 604A Panel (MD)—Approximately 23 


inches wide by 16 inches high and 8-1/2 
inches deep. Provides fusing and connections to 


Fig. 34—J53050J Interconnecting Unit 


customer-provided multifrequency tone address 
dialer. (See Fig. 46.) 


2.48 KS-21566 Adapter—Permits direct 

electrical connection of a customer-provided 
conforming answering device incorporating Authorized 
Protective Connecting Module (APCM) to any one 


the units for a maximum of fourteen 101-type or 
102-type interconnecting units or eighteen 108A 
interconnecting units. It was used also for the 
103A (MD) interconnecting unit, which is no longer 
required. All of the previous units may be 
accommodated in a given 604A panel. (See Fig. 
49.) The 604A2 panel is equipped with a 19C2 
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Fig. 35—J53050K Interconnecting Unit 
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Fig. 36—J53050L Interconnecting Unit 


Fig. 37 —J58827E Recorded Telephone Dictation Trunk 
Unit 


power unit; the 604A1 panel is without a power 
unit. Fig. 38—J58824CD Interface Trunk Unit 


2.51 604B Panel (MD)—Approximately 23 
inches wide by 8 inches high and 10 inches 
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Fig. 39—J92614E Interface Unit 


Fig. 40—KS-19522 Recorder Coupler 
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Fig. 41—KS-19645,L4 Recorder Connector 
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Fig. 42—KS-20445 Control Unit 


Fig. 43—KS-20721 Station Coupler 


deep. Provides fusing and connections for fourteen 
101-type, 102-type, 108A or 120-type interconnecting 
units, or 12 IUs plus two 75A control units. Fuse 
protection is also provided for talk battery and ring 
supply. Option terminals are provided for 24-volt 
or 48-volt operation. Intended for relay rack 
mounting. (See Fig. 50.) Requires separate power 
supply. 


2.52 604C Panel—Approximately 8 inches high 

by 23 inches wide and 10 inches deep. The 
carrier is equipped with 14 each 913A (20 pin) and 
914A (40 pin) connectors for mounting 4- and/or 
8-inch [Us (see Fig. 50). The 21A apparatus unit 
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Fig. 44—KS-20893 Multiline Station Coupler 


is required to convert the 604C panel to -48V 
operation. 


2.53 606A Panel—Approximately 6 inches wide 

by 8 inches high and 9 inches deep. Provides 
fusing and connections for six 109A, 110A, or 111A 
interconnecting units. Intended for relay rack 
mounting on a 99B bracket. (See Fig. 51.) Requires 
separate power supply. 


2.54 607A Panel—Approximately 8 inches high 

by 238 inches wide and 10 inches deep. 
Provides fusing and connections for fourteen 112A 
interconnecting units. Intended for relay rack 
mounting. Requires separate power supply. (See 
Fig. 52.) 


2.55 615A Panel—Approximately 8 inches high 

by 6 inches wide and 9-1/4 inches deep. 
Equipped with three 914A connectors in the upper 
row and three 913A connectors in the lower row. 
Three 8-inch [Us (101-, 102-, or 120-type) or six 
4-inch [Us (108A) can be mounted in a 615A panel. 
(See Fig. 53.) Intended for relay rack or in a 
16C apparatus mounting on a 99B bracket. 


B. Apparatus Mountings 


2.56 69H Apparatus Mounting—Approximately 

8 inches high by 1-3/4 inches wide and 8-1/2 
inches deep. Equipped with two connectors aligned 
vertically to mount one 101- or 102-type interconnecting 
unit (8-inch) or by adding the 834045908 (P-40V590) 
guide assembly; will mount one 108A interconnecting 
unit (4-inch) in upper connector. A plug on the 
rear accepts A25B connector cables. Mounts on a 
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standard relay rack or in a 16C apparatus mounting 
using the 99B bracket. (See Fig. 54.) 


C. Service Units 


2.57 ZVOOA Interconnecting Service 

Unit—Approximately 15 inches high, 9 inches 
wide, and 5-1/2 inches deep and is equipped with 
an apparatus mounting and six 20-pin connectors 
to house six 108A interconnecting units. The 700A2 
unit is also equipped with a 28A1 plug-in type 
power unit which supplies 24-volt battery and 
ground. This unit is intended to be used in 
association with the 105A interconnecting unit. 
(See Fig. 55.) 


D. Control Units 


2.58 75A Control Unit—An 8-inch circuit pack 

used with 101B, 101C, and 102B interconnecting 
units. The 75A control unit provides automatic 
level control (ALC) over data/voice signal voltages 
applied to customer tip and ring of voice type 
interconnecting units. Each control unit contains 
six ALC circuits and may be plugged into position 
13 of the 604B or 604C panel to control units 1 
through 6, and position 14 to control units 7 through 
12. (See Fig. 56.) 


E. Protectors 


2.59 KS-20944 Protector—Approximately 8 

inches high by 6-3/8 inches wide and 3-3/4 
inches deep. It is intended for wall mounting. 
Provides a de interface between Bell System 
interconnecting arrangements and a customer-provided 
de power supply. Designed to trip in 25 milliseconds 
(maximum) on overvoltage of 38 volts (24-volt unit) 
and 68 volts (48-volt unit), on overload of 18.75 
amperes (15-amp unit) and 386 amperes (30-amp 
unit). Will trip on reversed polarity or ac voltage 
greater than 18 volts or incorrect power supply 
ground. (See Fig. 57.) 


F. Test Sets 


2.60 142A Test Set—Permits field testing of 

various multilead interconnecting units (IUs) 
by simulating the input from the customer-provided 
equipment. The test set can be used for installation 
and maintenance tests of the 101-, 102-, 108-, and 
J53053J-type IUs. Refer to Section 463-300-113 
for specific details. (See Fig. 58.) 
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Fig. 45—KS-21440 Coupler 


3. SELECTION 3.02 For detailed information on the various 
interconnecting devices, refer to the appropriate 
3.01 The associated apparatus and equipment BSP. 
used with the connecting arrangements are 
shown in Table A. 
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Fig. 46—KS-21565 Switchboard Dial Coupler 
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Fig. 47—KS-21566 Adapter 
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Fig. 53—615A Panel (Front View) 
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Fig. 55—700A Interconnecting Service Unit (formerly 
F58003 [MD] ISU) 


Fig. 54—69H Apparatus Mounting 
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Fig. 56—75A Control Unit 


Fig. 57 —KS-20944 Protector 
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Fig. 58—142A Test Set 
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TABLE A 


INTERCONNECTING DEVICE APPLICATIONS 
PUB SECTION INTERCONNECTING oa 

42213 463-340-105 SD-69912-01 
provided dc dial pulse dialer and a Bell System 
CO/PBX line. 

42201 463-340-100 KS-20445 SD-69600-01 Permits dial pulse dialing and one-way outgoing 
transmission for use with customer-provided alarm 
signaling device. 

42401 463-300-112 75A Control Unit a | 1E246 Used with CDH, CD7, CD8, CD9 to allow a 

42402 oo joee to transmit data from behind a CP PBX. 

42302 463-350-100 F58004 (MD) Manually connects a cord switchboard position of 

SD-69611 a customer-provided system that provides super- 
CDA 42302 463-350-101 108A visory signals to an exchange trunk line. 


CDB 42301 463-331-100 F58005 (MD) 
SD-69612 
CDB 42301 463-331-101 J53050A, L1 


Provides an interface between a customer- 


Manually connects a line from a customer-provided 
dial intercom system that provides supervisory 
signals to an exchange trunk line through a Bell 
System-provided cord switchboard position. 


CDH 42401 463-350-104 101-Type SD-1E201-01 Automatically connects an exchange trunk line 
(101A) arranged for 2-way combination (ground-start) 
SD-1E238-01 service to and from the attendant position and 
(101B) from the dial switching equipment of a customer- 
SD-1E294-01 provided system. 
(101C) 


Manually connects a line from a customer-provided 
intercom system that provides supervisory signals 

to an exchange line through a Bell System-provided 
key station. 


SD-69614-01 


CDN 42303 463-300-140 F58006 (MD) 
CDN 42303 463-311-103 111A 
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TABLE A (Cont) 


PUB SECTION INTERCONNECTING SCHEMATIC DESCRIPTION | 
NUMBER NUMBER DEVICE DRAWING . 


CDQ2W 42502 | 463-360-101 | J53050C, SD-1E207-01 
Li (MD) or L3 SD-97047-01 
J53050D, L1 SD-1E206-01 
J98605AG (MD) 
or AJ 


Provides 2- or 4-wire tie line connection between 
Bell System facilities and customer-provided 
2-way, 2-wire dial tie trunk designed for a 
contact-type signaling interface. 


CDQ2X 42502 | 463-360-101 | J53050C, L2 SD-1E207-01 Provides 2-wire tie line connection between 


J53050D, L1 SD-1E254-01 Bell System facilities and customer-provided 
24V4 SD-97047-01 2-way, 2-wire dial tie trunk designed for an 
J98605AG (MD) E&M type signaling interface. 

or Ad 


SD-97047 
SD-1E206-01 


42501 | 463-360-100 | J53050C, 

L1 (MD) or L3 
AAVA 
J98605AG (MD) 


or AJ 


Provides 4-wire tie line connection between 
Bell System facilities and customer-provided 
2-way , 4-wire dial tie trunk designed for a 

contact-type signaling interface. 


CDQ4W 


SD-1E254-01 
SD-97047-01 


Provides 4-wire tie line connection between 
Bell System facilities and customer-provided 
2-way, 4-wire dial tie trunk designed for an 
E&M type signaling interface. 


CDQ4X 42505 | 463-360-100 | J53050C, L2 


Manually connects a customer-provided 
patching device that enables the connection of 
an incoming call on a trunk to a Bell System -. 
switchboard to an outgoing trunk from a Bell 
System switchboard. 


CDX 42102 | 463-331-104 SD-69614-01 


CDY 42307 | 463-312-100 | KTU Line Ckt Terminates, without exchange connection, a 
line from a customer-provided system in a 
telephone company-provided key telephone 


station. 
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TABLE A (Cont) 


PUB SECTION INTERCONNECTING SCHEMATIC. 
}wmco | eaten | Semon [tmerecmerrnn | newer fame 
| CD1 42304 | 463-300-110 | F58010 (MD) Manually connects a cord switchboard position 
of a customer-provided system that does not 
provide supervisory signals to an exchange trunk 
line. 
CD4 42305 | 463-300-130 | F58008 (MD) Manually connects a line from a customer- 
: SD-69613-01 provided intercom system that does not provide 
CD4 42305 | 463-331-103 | 31B supervisory signals to an exchange trunk line 
_ | through a Bell System-provided cord switchboard 
position. 
CD5 42306 | 463-300-150 | F58007 (MD) } 
SD-69614-01 
463-311-103 | 111A 
CD6 42404 | 463-350-105 | 108A SD-69611-01 
CD7 42402 | 463-350-106 | 102-Type 
CD8 42402 | 463-350-106 | 102-Type 
CD9 42402 | 463-350-106 | 102-Type 


Manually connects a line from a customer- 
provided intercom system that does not provide 
supervisory signals to an exchange line through 

a Bell System-provided key telephone station. 


CD5 42306 


Automatically connects an exchange trunk line 
arranged for one-way incoming service to the 
attendant position of a customer-provided 
system. 


Automatically connects an exchange trunk line 
arranged for one-way outgoing service (loop- 

start) from the attendant position of a customer- 
provided system. 


SD-1E202-01 (102A) 
SD-1E238-01 (102B) 


Automatically connects an exchange trunk line 
arranged for one-way outgoing service (loop- 
start) from the dial switching equipment of a 
customer-provided system. 


Automatically connects an exchange trunk 
line arranged for 2-way service (loop-start) to 

and from the attendant position of a customer- 
provided system. 
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TABLE A (Cont) 


PUB SECTION INTERCONNECTING SCHEMATIC 
IPTI 
usr NUMBER NUMBER DEVICE DRAWING BEScHenion 


CEBAW 42107 


CEBAX 42103 


CEBBX 42103 


42405 | 463-350-107 | 101-Type 
- 


CEBAV 42106 | 463-311-106 | 111A 
SD-69614-01 
463-311-106 | 111A 


Permits the customer to manually connect and 
disconnect customer-provided equipment that 
answers an incoming call to a specific line 

terminated on a telephone company key set. 


Permits the customer to manually connect and 
automatically disconnect customer-provided — 
equipment to a specific line terminated on a 
telephone company key set. 


463-311-104 | 111A Permits the customer to manually connect and 
disconnect customer-provided conferencing 
equipment to a specific line terminated ona | 
telephone company key set. For use with 
customer-provided ae with only one 


supervisory contact. 


SD-69614-01 


463-311-104 | 111A Permits the customer to manually connect and 
disconnect customer-provided conferencing 
equipment to a specific line terminated on a 
telephone company key set. For use with 
customer-provided equipment with two 


supervisory contacts. 


SD-1E201-01 (101A) 
SD-1E238-01 (101B) 
SD-1E294-01 (101C) 


Automatically connects an exchange trunk line 
arranged for 2-way service, (ground-start), i.e., 
outward dialing by hotel/motel guests and 
ringback by the operator to the operator — 
position of a telephone company long distance 
switchboard. 


463-380-100 | J53050E 


F58356 


SD-1E229-01 


Connects customer-provided message registers, 
where the customer is providing the communica- 
tions system and the necessary equipment to 
associate the station with the message registers, 
to a central office trunk message register circuit. 
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TABLE A (Cont) 
PUB SECTION INTERCONNECTING SCHEMATIC 
ss NUMBER NUMBER DEVICE DRAWING DESCHETION 


42403 | 463-350-108} 102-Type SD-1E202-01 (102A) 


SD-1E238-01 (102B) 
42211 | 463-311-108] KS-20893 SD-69952-01 


42605 | 463-382-101 | J53050G SD-1E245-01 
equipment to a Bell System CO trunk associated 


CTH 42609 | 463-382-103 | J53050K SD-1E259-01 
with a Bell System PBX. 
C1V 42603 | 463-382-100| 18D KTU SD-69633-01 Provides line status information to customer- 
provided elapsed time or pen register equipment. 


wa 463-380-102 | J92614E SD-99400-01 
C2ACP 42207 | 463-341-100 | 102-Type 


C2AKS 42207 | 463-311-107 | 102-Type 


Automatically connects the dial switching 
equipment of a customer-provided PBX to a 
Bell System toll operator for toll terminal 

service (loop-start) without ringback. 


Manually connects customer-provided confer- 
encing equipment to Bell System Key Telephone 
System lines terminated on a 6-button plug- 

ended key telephone set or CALL DIRECTOR® 
set. 


Connects a customer-provided toll diverter to a 
central office trunk circuit equipped with 
reverse battery detection associated with a 

Bell System PBX. 


Connects customer-provided call diversion 


Provides for the connection of a customer- 
provided special purpose computer to the traffic 
data register circuits of the Force Administra- 

tion Data System (FADS). 


Permits the automatic connection of customer- 
provided terminal equipment (typically key 
systems) to an exchange line or WATS access 
line, (loop-start). 


SD-1E202-01 (102A) 
SD-1E238-01 (102B) 


Permits the automatic bridged connection of 
customer-provided equipment (typically call 
diversion or WATS extension equipment) to an 

exchange line or WATS access line (loop-start) to 
a line terminated on a Bell System station set. 
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TABLE A (Cont) © 
PUB SECTION INTERCONNECTING SCHEMATIC 
j wens | sullen | agent fwrencammeera | sevewame | omnemimon 
C2H 42407 | 463-370-101 | J53050C, L2 SD-1E254-01 Centrex application of C24 to connect 
J98605AH customer-provided 4-wire facilities. 
42408 | 463- re 102 ie L2 eee | 1E254-01 
ne L1 eee | 1E207-01 
= 42406 | 463-350- 109 112A SD-1E240-01 
C232W 42504 | 463-360-103 | J53050D SD-1E207-01 
| 31B-49 SD-69613 
C234W 42503 | 463-360-102 | 44V4A SD-97047-01 


C24 42407 | 463-370-101 | J53050C, L2 SD-1E254-01 
C25 42604 | 463-380-101 | 118A SD-1E239-01 


C27 42408 | 463-370-102 | J53050C, L2 SD-1E254-01 
J53050D, L1 SD-1E207-01 


Centrex application of C27 to connect 
customer-provided 2-wire tie line facilities. 


Provides a connection to an exchange trunk 
line from customer-provided communications 
system for direct inward dialing (DID) service. 


Provides 2-wire tie line connection between 
Bell System facilities and customer-provided 
2-way, 2-wire tie trunks. No signaling is | 

provided. 


Provides 4-wire tie line connection between 
Bell System facilities and customer-provided 
2-way, 4-wire tie trunks. No signaling is 

provided. 


Provides 2-wire tie line connection between 
Bell System PBX trunk circuit and customer- 
provided 4-wire facilities designed for E&M 

signaling interface. 


Connects a customer-provided ANI System via 
a data link to a Bell System SIF for automatic 
identified outward dialing (AIOD) service. 


Provides 2-wire tie line connections between 
Bell System PBX trunk circuits and customer- 
provided 2-wire facilities Genenee. for an E&M 
interface. 


DCK 427 03 463-332-100 | J538050F SD-1E255-01 Peeidee access to CPE on a trunk level basis 
DCL : from a Bell System PBX. 
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TABLE A (Cont) 
PUB SECTION INTERCONNECTING SCHEMATIC 
joo | siden | Semon [reagemeorme | sowmwame | emwmon 
DCT 42701 | 463-332-110 | J58827E SD-5E038-01 Connects customer-provided dictation equip- 
ment to a Bell System PBX trunk level (recorded 
telephone dictation trunk circuit SD-5E038-01). 
DCW 42702 | 463-332-120 | J58824CD SD-66926-01 
FTM 42109 | 463-341-103 SD-69911-01 


34A 
SD-69922-01 
FTP 42108 | 463-341-102 SD-69911-01 
GC2 42603 | 463-382-100 | 15D KTU SD-69633-01 


GTS 42214 | 463-340-112 | KS-21440 SD-69918-01 
HZM 42606 | 463-382-102 | J53059H, L1 
or 
125A 


463-322-101 | KS-21566 


Connects customer-provided radio paging 
equipment to a Bell System PBX trunk level 
(interface trunk circuit SD-66926-01). 


Provides a connection for music-on-hold between 
a customer-provided music or information 
source and CO/PBX lines in a Key Telephone 
System. Uses a 451B KTU. 


Provides a connection between a customer- 
provided music or information source and the 
music-on-hold and/or paging circuit in a 7A, 
14A, or 21A COM KEY* System. Uses a 
451B KTU. 


Provides line status information to customer- 
provided equipment when ringing is present 
on the line. 


Provides a 2-wire interface between a CO/PBX 
line and customer-provided answer-only equip- 
ment such as answering sets, message recorders, 
etc. 


Provides line status information to customer- 
provided equipment through a high impedance 
interface. 


Permits direct electrical connection of a CP 
conforming answering device with an Authorized 
Protective Connecting Module (APCM) to any 
one line of a KTS. 


adapter 
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_ TABLE A (Cont) 


PUB SECTION INTERCONNECTING | SCHEMATIC 
a NUMBER NUMBER DEVICE DRAWING DESCRIPTION 


45101 463-322-100 Provides an interface for the direct electrical 
connection of CP attested, nonpowered 
conferencing devices associated with a Bell 
System key telephone set. 


KTX 42608 | 463-382-104 | 122A SD-69659-01 


LVH 42105 | 463-311-105 | 109A 
110A 


229B KTU 
551A Key 


Provides for connecting CPE such as call 
diverting equipment to a telephone company 
KTS. 


Permits the connection of customer-provided 
background music or other recorded material 
to central office lines terminated in a telephone 
company-provided switchboard while the line 

is in the hold mode. 


SD-69627-01 


Permits the connection of customer-provided 
background music, or other recorded material, 
to central office or PBX lines terminated in 
telephone company-provided key telephone 
set while the line is in the hold mode. 


- SD-69631-01 Provides for automatic transfer of CO line from 
a CP telephone set to a Bell System telephone 
set when local power fails. Calls in progress 
while local power is out will be interrupted when 
local power is restored. During periods of local 
power, the Bell System telephone set will be 


inoperative. 


Provides for automatic transfer of CO line from | 
a CP telephone set to a Bell System telephone 
set when local power fails. Calls in progress 
while local power is out will remain connected 
to Bell System equipment until the call is 
completed and then be automatically transferred 
back to CP equipment even though local power 
may resume during call. 


463-350-104 | 229B KTU SD-69631-01 


551A Key 
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PUB SECTION | INTERCONNECTING SCHEMATIC 
= NUMBER NUMBER DEVICE DRAWING DESCRIPTION 


44101 | 463-390-100 | 114A SD-69904 
7 | Yt 
axt | 42101 | 463-311-100 | 308 a 


RCX 42603 | 463-382-100 ; 117A SD-69633-01 


RCZ 42205 | 463-340-120 | KS-19645 SD-99414-01 
RC1i 42206 | 463-340-120 | KS-19645 SD-99414-01 


Permits the connection of customer-provided 
video/audio terminal equipment to 
PICTUREPHONE® facilities using a telephone 
company -provided TOUCH-TONE® telephone 
set. 


Permits a customer to connect voice trans- 
mitting or receiving equipment to a telephone 
company central office line through jack and 

plug mounted in a Bell System telephone set. 


Manual connecting arrangement used for the 
connection of customer-provided equipment 
(typically phone patch equipment) to an 
exchange line through a Bell System-provided 
telephone set equipped with an exclusion key. 


Provides line status and dial pulse information 
to customer-provided traffic measuring equip- 
ment. 


Connects customer-provided recording equip- 
ment to a central office exchange line for the 
recording of 2-way conversations (KS-19645 
recorder connector). Provides beep tone. 


Provides 1400 Hz tone to local party under 
control of customer-provided call duration 
timer. See RTT. 
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PUB SECTION INTERCONNECTING SCHEMATIC 


42204 | 463-340-110 | KS-19522 
RDL 42204 | 463-340-111 | KS-19522 
SD-99356-01 


42204 | 463-340-110 | KS-19522 
42204 | 463-340-111 | KS-19522 
RDMZR 42209 | 463-340-101 | KS-20721 
announcement set to an exchange line for 
SD-69903-01 2-way transmission (KS-20721 station coupler). 
mad 463-340-101 | KS-20721 Same as RDM but with voice control disconnect 
and automatic receive volume limiting. 

42203 | 463-340-120 | KS-19645 SD-99414-01 Generates a 440-Hz tone in both directions on 
a line under control of a customer-provided 
call duration timer. 

42208 | 463-340-103 | KS-20721 SD-69903-01 Provides for the connection of a customer- 
provided telephone sets to a central office 
exchange line or PBX station line. 

STP 42212 463-341-101 | 120A/B SD-69646-01 Provides for the connection of customer- 
provided multiline key telephone system to 
CO or PBX lines on a 2-wire basis. 


Connects a customer-provided recorder/ 
announcement machine to an exchange line 
for one-way recording or one-way announce- 
ments—not arranged for both at the same time 
(KS-19522 recorder coupler). 


Voice Connecting Arrangement RDL using a 
KS-16765 Bell System announcement set as 
supplemental equipment. 


Connects a customer-provided recorder/ 
announcement machine to an exchange line 
for 2-way transmission (KS-19522 recorder 
coupler). 


Protective Connecting Arrangement RDM using 
a KS-16765 Bell System announcement set as 
supplemental equipment. 


Connects a customer-provided recorder/ 
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PUB SECTION INTERCONNECTING SCHEMATIC 
Ll NUMBER NUMBER DEVICE DRAWING DESCHIPTION 


| 463- 340-102 | KS-20721 SD-69903-01 Automatically connects customer-provided 
equipment (typically alarm systems) using 
tone supervision to a central office exchange 
| line or PBX station line (KS-20721 station 


coupler). 


-$D-1E296-61 Provides access to the FOUCH-TONE dial 
circuit of a Bell System PBX SWED for a 
: eustomer-provided multifrequency (MF) tone 


463-331-106 | KS-21565 


Tone signaling unit for use with Pretective 
Connecting Arrangements CAU SU6 to 
permit the operation of the alarm device to be 
tested or verified from a remote location. 


| 463-340-100 | K§-20445 


463-340-100 
463-340-100 | KS-20445 


463-340-102 | KS-20721 


KS-20445 


CAU plus SU8 to provide alarm coupler with 
remote testing feature for customer-provided 
alarm systems. 


SD-69600-01 


Same as CAU but with modification to provide 
2-way transmission to permit detection of dial 
tone or proper signal from remote point. 


SU6 42201 


42210 
SU7TQW 42202 | 463-340-104 | KS-20721 SD-69903-02 
42404 | 463-350-110 | J53053J SD-1E257-01 


SD-69903-01 Automatically connects customer-provided 
equipment (typically alarm systems) to a central 
office exchange line or PBX station line 


(KS-20721 station coupler). 


Permits use of customer-provided dial pulse 
dialers that do not require a transmission path 
(KS-20721 station coupler). 


Provides an interface between a central office 
secretarial line and a one-way incoming line 
circuit associated with the CPE. 
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TABLE A (Cont) 
PUB SECTION INTERCONNECTING a | 
TSPXY 42704 | 463-382-105 | J53053L SD-1E295-01 Provides an interface between a PBX central 
TSPZ1 office trunk and the CPE on one-way ground 
start outgoing trunks. 
42607 | 463-300-109 | KS-20944 Provides protection for customer-provided dc 
Protector power supply. 

463-300-112 | 75A SD-1E246-01 Provides automatic level control to associated 
voice type [Us used for data. 

463-361-100 | 119A SD-1G286-01 Provides 2-wire connection between customer- 
provided equipment and Bell System metallic 
voice grade private line. 

463-300-102 Provides information on 604B, 604C panel, 
and 21A apparatus unit. . 


463-300-103 Provides information on 606A panel. 
463-300-104 Provides information on 615A panel. 


OOL-O0E-€9% NOILD3S 


BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-300-101 
Issue 1, October 1973 


INTERCONNECTING DEVICES, COMMON EQUIPMENT 
604A-TYPE PANEL 


1. GENERAL 


1.01 This section provides identification, installation 
and connection information for the 604A-type 
panel used to mount interconnecting units (IU). 


1.02 Only the internal wiring of the 604A-type 

panel is covered in this section. Refer to 
the section covering the specific Voice Connecting 
Arrangement (VCA) for input and output connections 
and schematics of the IU involved. 


1.03 This issue of the section is based on the 
following drawing: 


SD-1E200-01, Issue 2D - 604A Panel 


19C2 POWER UNIT 


INSTALLATION 
SEQUENCE OF 
NTERCONNECTING 
UNITS 
ITRUNK | POSITION 
| NO. | NO. 


2.2 Ry SES 


913A CONNECTOR 


914A CONNECTOR 


If this section is to be used with equipment or 
apparatus reflecting later issues of the drawings, 
reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 

DESCRIPTION 

2.01 The 604A-type panel provides mounting 
facilities for 101-type, 102-type, 103A (MD), 


and 108A IUs, fused power and a fuse alarm lamp. 


2.02 The 604Al1 and 604A2 panels are identical 
except that the 604A2 panel is provided with 


70G FUSES 


604A2 
PANEL 


POSITION 
NUMBERS 


A CONNECTORS 


MTG HOLES FOR 
P40V590 GUIDE 
ASSEMBLY 


B CONNECTORS 


Fig. 1—604A2 Panel (Front View) 
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TO EXTERNAL 
POWER SUPPLY 


TEST 
POINTS 


TO CO 
LINES 


CABLE TIE 
SUPPORT 


TO CPE 


LEADS TO 
POWER SUPPLY 


RECEPTACLE 
FOR POWER 
CORD 


Fig. 2—604A2 Panel (Rear View) 


a 19C2 power unit (see Fig. 1 and 2). The 604Al1 
panel requires a separate power supply. 


2.03 The 604A-type panel consists of a cast 
aluminum printed wiring board receptacle 8 
inches by 28 inches and a mounting plate 8 inches 
by 23 inches joined by mounting bars so that the 
vertical space required on a rack is 16 inches. 


2.04 The mounting plate is arranged for a power 
unit, fuses, and fuse alarm lamp on the 
front side, and connectors on the rear for access 
to installed IUs, voice, control and power circuitry. 
The panel will mount fourteen 8-inch IUs or eighteen 
4-inch IUs. One P-40V590 guide assembly is 
required at the center of the panel to mount each 
of the 4-inch IUs installed in the upper connectors. 


2.05 The panel is arranged to accept a maximum 

of nine 2-way ground or loop-start trunks 
with pulse correction, fourteen 2-way trunks without 
pulse correction or eighteen one-way incoming 
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trunks. Fig. 3 shows the connector and trunk 
arrangement in the 604A-type panel. 


2.06 Positions 1 through 14 are equipped with 

an A and B connector. The arrangement 
of 913A (20 pin) and 914A (40 pin) connectors 
provides for mounting 4-inch IUs or using two 
vertical connectors for an 8-inch IU. The connectors 
are wired to accept the following units: 


(a) Positions 1 through 14—Interconnecting Units 
101A or 101B (2-way ground-start trunk) or 
102A or 102B (2-way loop-start trunk) 


(b) Positions 3, 6, 9, 12, 14—103A (MD) pulse 
corrector 


(c) Positions 1A through 14A and 10B, 11B, 
13B, 14B—108A IU (one-way incoming trunk) 


Fig. 4 shows the lead designations and pin numbers 
for the above I[Us, and Table A shows the connectors 
in which they may be mounted. 


2.07 The power supply, fuses, and power distribution 

are shown in Fig. 5. The 19C2 power unit 
provides —24 volt (1.5 amperes) signal battery to 
the 604A2 panel through fuses Fl to F18. The 
—24 volt supply and the 10-volt ac lamp supply 
and their grounds are available on the terminal 
strip (TSA) for testing. When any of the fuses 
operate, the fuse alarm lamp will light. The fuses 
are of the indicating (pop up) type for quick location 
of the blown fuse. Table B shows the fuse 
assignment. 


2.08 The 913A and 914A connectors are factory-wired 

to five 50 pin KS-16671, List 1 plugs on 
the rear of the panel. Plug No. 1 provides for tip 
and ring connections between the CO and the 
604A-type panel. Plugs 2, 8, 4, and 5 provide for 
connections between the customer-provided equipment 
(CPE) and the 604A-type panel. Fig. 6 shows 
connections to connectors J1 through J14. Fig. 7 
shows connections to plugs P1 through P5. 


ORDERING GUIDE 
e Panel, 604A1 (Includes fuse panel only) 


e Panel, 604A2 (Includes 19C2 power unit and 
fuse panel) 


e Cord, Power (For 604A2 panel only) 
P40J326 (1-1/2 ft) 
P40J327 (2 ft) 
P40J328 (4 ft) 
P40J329 (6 ft) 
P40J099 (12 ft) 
e Cable, Connector (See Table C) 


e Assembly, Guide, P-40V590 (14 per panel, 
for use with 108A IU only) 


Replaceable Components for 604A-Type Panel 
e Unit, Power, 19C2 (for 604A2 Panel) 
e Lamp, A8 (fuse alarm) 
e Fuse, 70G (1/2 ampere, 18 per panel) 

3. INSTALLATION 


3.01 The 604A-type panel will mount on a standard 
relay rack or in an ED-91180-72, Group 21, 
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18-plate equipment cabinet (or equivalent). The 
equipment cabinet will hold two 604A-type panels 
when the drawing holder on the lower half of the 
cover is removed. The relay rack or cabinet should 
be grounded separately. 


3.02 Connection to the voice circuits is made on 

the rear of the 604A-type panels through 
connector cables. Arrangement of the KS-16671, 
List 1 plugs on the panel restricts the first plug 
(P1) to an A25B connector cable. Plugs P2 through 
P5 are arranged to adapt to a choice of cable sizes 
(see Table C). 


3.03 The stub end of the connector cable from 

plug 1 is terminated on a 66B4-25 (or 
equivalent) connecting block for the CO lines. The 
stub end of the connector cables from plugs 2, 3, 
4, and 5 are terminated at the customer end on 
66MI-50 (or equivalent) connecting blocks. Follow 
the wiring plan shown in the section for the VCA 
in use, and stencil lead designations on the fanning 
strip as shown in that section. 


3.04 The customer must provide a separately-fused 

15-ampere outlet within reach of available 
power cords (see ordering guide for cord lengths). 
This outlet should not be under control of a wall 
switch. 


3.05 When using an external power supply (if 

required by VCA installation) connect the 
—24 volts to terminal 14 of TSA and ground to 
terminal 13 of TSA on the rear of the 604A1 panel. 
See Fig. 5. If the customer is providing power, 
it must be routed through the KS-20944 protector 
before connecting to 604A1 panel. Refer to Section 
463-300-109 for information on the KS-20944 
protector. Refer to the appropriate section in 
Division 518 for proper grounding of power plants. 
Proper grounding of equipment and power unit is 
important to prevent damage from power line 
surges. 


3.06 When installing the [Us in the 604A-type 

panel, position the board in the guide grooves 
and slide the unit in until it is properly seated in 
the connector. Lower the designation strip and 
lock down to hold the [Us in place. The P-40V590 
guide assembly has a screw mounted clip retainer 
that is used to secure the 4-inch 108A IUs in 
positions 10B, 11B, 13B, and 14B (lower connectors). 
The designation strip will hold the 4-inch [Us in 
the upper connectors. Refer to Fig. 3 for the 
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installation sequence of the [Us in the 604A-type 
panel. The suggested sequence is established to 
correspond to the plug arrangement. 


3.07. After installation is complete, apply power 

and perform tests shown in the section for 
the particular VCA being installed. To protect 
the electrical components of interconnecting units, 
always remove the fuse associated with that 
particular circuit before removing or installing a 
unit. See Table B. 


4. CONNECTIONS 


4.01 Refer to Fig. 1, 2, and 5 for connections to 
19C2 power unit or external power supply. 


POSITION 
NUMBER 


TRUNK 
INSTALLAT!ON ——————»> | 2 10 * 3 4 
SEQUENCE 


4.02 


4.03 


4.04 


4.05 


Refer to Fig. 2 and 7 for connections to CO 
lines and to CPE. 


Refer to Fig. 4 for connections to IUs. 


Refer to Fig. 5 for connections to fuses, 
fuse alarm, and power distribution. 


Refer to Fig. 6 for connections to A and 
B connectors. 


DEDICATED PULSE CORRECTOR POSITIONS 


%- AVAILABLE WHEN PULSE CORRECTOR UNIT NOT REQUIRED 


MAXIMUM NUMBER OF TRUNKS PROVIDED 
WITH PULSE CORRECTION WITHOUT PULSE CORRECTION 
eee ee 


Fig. 3—Connector and Trunk Arrangement in 604A-Type Panel 
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LEAD DESIGNATION FOR UNITS reagent 
A AND B 


lOl-TYPE | 102-TYPE 108A PIN NOS. 


AO 
Al 
A2 
A3 
A4 
A6 
A7 
sie er 
All 
Al2 
Al3 
Al4 
Als 
Al6 
Ald 


Al8 | CONNECTORS 
J3A, J6A 
A 3 > s 
¢ JOA, JI2A, 
A32) JI4A 
Be 


B3 
—> Bi2 
B7 
B8 
B9 


CONNECTORS 
JIB TO Ji4B8 


FOR FACTORY 
TEST ONLY 


CONNECTORS 
J3B, J6B, 
J9B, Jl2B 


B23 
B32 


BI 
B 
’ CONNECTORS 
B6 JIOB, JHB, 
JI3B, 8 
BIO 38, J!l4 
Bil 


BI3 
BIS 


Fig. 4—Lead Designations For Interconnecting Units 
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19C2 POWER UNIT 


~24V SIG 
t10V 
SIG GRD 
10 VAC 
-24V 
TO 
EXTERNAL | c4¥_GRO 
POWER 
SUPPLY boy She 
10 VAC 
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TSA -24V, (R-BK) 
O 


FUSE PANEL 


10V GRD (BK) ote 
Q 1/2 AMP 
(BK) NS 
ft 
10 VAC (R) 1/2 AMP 
(/) 
1/2 AMP 
——4 1/2 AMP 
8 oe ae 
1/2 AMP 
PG. feces hese 
1/2 AMP 
3 oe eens nee 
z| § 1/2 AMP 
Ores le a 
1/2 AMP 
aa ieee 
1/2 AMP 
Fio | 
1/2 AMP 
Pil aed wee 
1/2 amp | 
Fi2_ 
1/2 AMP 
Figo ee 
b 1/2 AMP 
1/2 AMP 
i/2 AMP 
1/2 AMP 
Se——4 1/2 AMP 
$1 /2 AMP 
tra Cl | C]t:t~<‘i*Yti‘<i‘i (ae ee 
14 
Or 
13 
OC) 
-e ! 
M (8x) 
r 
yw 


-24V 


-24V 


-24V 


-24V 


-24V 


“24V 


-24V 


~24V 


-24V 


-24V 


-24V 


-24V 


-24V 


-24V 


-24V 


-24V 


-24V 


-24V 


-24V 


-24V 


Fl TO JIA 


F2 TO J2A 
F3 TO J3A 
F4 TO J4A 
FS TO JSA 
F6 TO J6A 
F7 TO J7A 
F8 TO J8A 

FQ TO J9A 

FIO TO JIOA 
Fil TO JIIA 
Fi2 TO JI2A 


FI3 TO JI3A 


FI4 TO JI4A 


FIS TO Jl0B 
FI6 TO JIIB 
FI7 TO J13B 


FI8 TO 


GRD 


OV GRD 


10 VAC 


Fig. 5—Fuse and Power Distribution for —24 Volt Supply 


Q- QKMOQLe OF 


TO TERMINAL 
(0) ON 913A 
AND 914A A 
CONNECTORS 


TO TERMINAL 
(0) ON 913A B 
CONNECTORS 


FOR 


TEST 
ONLY 


(P1) 
(PI) 
(P2) 
(P2) 
(P2) 
(P2) 
(P2) 
(P2) 
(P2) 
(P2) 
(P2) 


(J3A) 
(J3A) 


13 -L—> 31 (PI) 
4>h_y»6 (PI) 
6 ><» 26 (P3) 
15 vue 1 (P3) 
7 >S88!5 30 (P3) 

(P3) 
10 ><! __» 28 (P3) 
11 >2 > 3 (p3) 
14 peu 29 (P3) 
1g SAVE 5 4 (ps3) 
1 >SS__» 27 (P3) 
0 2s Fg 


t2 >PC02 » 32 (ge) 
pC 
3 cies 23 (v9B) 


R 
2 SRO mutt 


12>-P02_5 32 (438) 


3>ecl2 5 23 (u3B) 


2yGRO_s mutt 


13>1 > 37 (PI) 
4>R__y 12 (Pr) 
2>ShO_y mutt 

6c! __» 36 (P4) 
is>SR_» 11 (Pa) 
7>S88!_5 40 (PA) 
1eoee? 5 is (pa) 
toc!» 38 (P4) 
es 13 (P4) 
p4>SRVly 39 (pa) 


ig SRV 5 14 (Pa) 


Sas 37 (P4) 
ee so (ua) 
gue Ss F6 


PCI! 


23>—— 3. (UTA) 
PCO! 


32>———> 12 (J7A) 


1g >-24Y_5 0 (uaa) 


2 >GRO_y mutt 
pCI2 


23 >—=> 3 (vss) 


PCo2 


32 >—— _‘12(88) 


13-38 (PI) 
ayk__y 10 (Pr) 
2 GRD 

5 GRO__y MULT 

6 >t 526 (P4) 


isycR_y4 (pa) 
7>S8S!_5 30 (pa) 
16 ys (PA) 
10>c!_» 28 (Pa) 


11yS2__y 3 (P4) 
14 >CRVI 5 29 (PA) 
gp cRV2 54 (pa) 


1>S_-5 27 (P4) 


1ap24¥_y 9 (J2A) 


2 SROs mutt 

2ayhClé_, 3 (u2B) 
PCo2 

32>———  12(J28) 


13>» 32 (Pp!) 
a>®__y57 (pr) 
6><_> 31 (P3) 


isp, 6 (P3) 
7><85!_y 35 (P3) 
16> C882 5 10 (p3) 


lot _y 33 (P3) 


11po2_» 8 (P3) 

14>cel_y 34 (P3) 

ig NE Sg (P3) 

1ySS_y 32 (P3) 
PCO! 


12>——> 32 (vl2A) 


PCI! 


3>————> 23 (v12A) 


py is FIO 


13 > 40 (PI) 
4 >& _» 15 (PI) 
6 cl __y 26 (P5) 
15 SR 4) (ps) 
10 <L_y 2g (ps5) 
i x2 53 (ps5) 
1 XS» 27 (P5) 
2 RO mutt 

OS yrs 


13 28 (PH) 
Gh 9) (e1) 
6 >Cl__»36 (P2) 
is SR yi (p2) 
7S! x40 (P2) 
16 5©8S2_y15 (p2) 
to <!_538 (p2) 
112513 (pe) 
14 5CRV!_ 539 (p2) 


19 yRV2 514 (p2) 


1 SS_y37 (P2) 
12 ce (J6A ) 
PCI 


3 SPER S95 (J6A) 
24V 


13> 33 (Pt) 
a>&__y»8 (P1) 
6 >» 36 (P3) 
ispR__5 41 (P3) 
7><88!_ 5 40 (P3) 
160882 5 15 (p3) 
ee 38 (P3) 
pees 13 (P3) 
14 >SRN1_ 39 (3) 
1g >CRVE 5 14 (p3) 
1yS_y 37 (P3) 


Ge Sri 


13>» 41 (PI) 
45 16 (er) 
6!» 29 (Ps) 
isyh__»4 (ps) 
1oyel__y 31 (p5) 
1x2 __y 6 (P5) 


155 30 (P5) 
PCO? 


12>——=— > 32 (v12B) 


PCI2 


35" 5 23 (u12B) 


2$R0__s mutt 
os 2Y _sri6 


CONNECTIONS FOR J! TO JI4 


13} 29 (PI) 
4ye__y»4 (Pr) 
6 >Sl__» 41 (p2) 


15 yCR__y 16 (2) 
CBS! , 

7 Pe! 5 45 (P2) 

16 sC8S2_5 20 (p2) 

toycl_y 43 (p2) 


11 yc2_y 1g (p2) 
145CPV"_, 44 (2) 
ig ycRV2 . 19 (P2) 
1yS_y 42 (p2) 


pas FS 


12 P0025 32 (ue) 
PCI2 
3 >= 23 (u6B) 


2 > SRO wutt 


13 > 538 (P1) 
4 > __513 (PI) 
2 GRO uit 

6 > 41 (Pa) 


15 SR__y 16 (P4) 
7 BS! 5 45 (PA) 
16 oy 20 (PA) 


10 ely 43 (pa) 


11 ¥2 > 1g (P4) 

14 RV 44 (Pa) 

19 SRV sig (Pa) 

1 X35 42 (Pa) 
~24V 


18>——50 (JI0A) 


0 > 24Y _yei2 
Pic ae 
PCO! 


18 24 400 (sttA) 


2 SROs mutt 
23 ¥o22_5 3 
32 $602 


Fig. 6—Connections For Jacks J1 to J14 


(J10A) 
32 > 12 (uI0A) 


(vlts) 
12 (JItB) 
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13 vs 36 (Pt) 
ayy (PI) 
2 >-GRO_y wuLT 

(P4) 
(P4) 
(P4) 
(P4) 
(P4) 
(P4) 
(P4) 
(P4) 
(P4) 


18 V5 0 (usa) 
2 oro wut 
23 Pete 3 (us8) 


32 > P00? y 42 (use) 


13 >t 534 (PI) 
4>R »9 (Pr) 
6 ot _yai (P3) 
15> 516 (P3) 
7>£8S! 5 45 (p3) 
16>8S2 5, 20 (P3) 
10>“! __» 43 (P3) 
pce ys 18 (P3) 
14>CRVIy 44 (P3) 
19>-CRV2Z 5 19 (P3) 


1>SS__y 42 (P3) 
PCO! 


repSSOly 32 (ui4a) 


PCIt 


39—— 23 (ui4a) 


o>—24V y F13 


13 > 42 (PI) 
4>R yz (Pr) 
6 ><'__»32 (Ps) 
[5 5 cRe os 7 (P5) 
10 >£!_ _»34 (p5) 
11 >S2__y9 (ps) 
po 595° (P5) 
2 >SRO_ smut 


op aA 


13 y+ 530 (PI) 
4 _y5 (P1) 
6 ><! _» 46 (P2) 
15 oR» 21 (P2) 
7 >88!5 50 (p2) 
16 8825 25 (p2) 
too! ys 48 (P2) 
jee. 23 (P2) 
145, SRV! , 49 (p2) 
19 CRV2 5 24 (P2) 
ty SS_y 47 (P2) 
12 Pool y 30 (J9A ) 


PCI! 
3>—— 23 (uA) 


13 > _» 39 (P1) 
4>R__5 14 (PI) 
2 >GRO_y mut 
6 >< __» 46 (4) 
158 __y 21 (pa) 
7>£85! 5 50 (P4) 
16882 5 25 (pa) 
10>£!_ _» 43 (p4) 
11y-C2_ 5 23 (PA) 
14yCRV1y 49 (Pq) 
19>CRV2 5 24 (Pa) 
iy £8» 47 (P4) 
taypreY yg (138) 
op a 24Vy Fi4 
23>bcily 3 (13a) 
32>f00l ys 12 (u13a) 
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| (au) 
554° SS 
2 e ne ol 
44 >) 
Sos eae Sy 
(" Sys se R 
ga [13 > 3! peal 
‘ea 6 — 22 54 
4>—7 EN Ee 

ag ~— 83 a 
4>—— 8 R 
‘as '? Sey gy Ng 
4>— 59 (BR-R) _p 
ya (3 as ES) 
(: -—> 10 ISR op 
ca [i3 >——9 38 (8K-BL) 5 
. & ; wT (BL-BK ) - 
on ft + 37 >) 
4 > 12 > (or8K) 

12A ['? >—> 38 ao 
4>— 13 R 
14a (13 2-3 SEE 
" >> 14 > RK) ng 
fog b = 
4 >— 15 > 
‘ig (3 es 

' SHS ip 

ae k —a2 an 
417 R 
143 (13 2943 ry 
& ~~ 18 >a 

Son Say (Y-BR) 

; S19 (BR-Y) 

> 45 (Y-S) 

—— 20 (S-¥) 

, 546 (V-BL) 

(BL-v ) 
-— 2) 

ae 

eng cal 

»— > 48 (v-6) 

ey ay 

Sg 5 OR 

, >2 ‘(BR-V) 

pee ea, es 
pee. See 
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JIA 


J4A 


JSA 


SPARE 


TO 
JTA 


(BR-w 


19 >_> 4 >" crv2 


(w-S ) 


75 OS cs 


6 >—— 26 >——————- cr 
5 -——> | iL 
" 


(S-w) 


16 >-— 5 >——————- (852 


6 >> 3) HBL) cy 
[5 (BL-R) 


—— > 7 sas Od CG 
a eel aay 
Sano es 
>——> 34 BR) cry 
>— 9 > (BRR) cave 


>——> 10 SR casa 


>——} 36 >—(BK=BL) 7 
SH eel Be 


>> 12 BK) og 
Sg 
-— 13 y_(6r8K) op 
Yammer >—(BK=BR) py 
>-— 14 AGRE BR I crv2 
——> 40 >—{8KS) cas 
> 15 > 1°84) __ case 
-—>41 5 OBE) CT 
Sees ge 
pA east 
Se Si7 yal ew 6 
»—— 43 te) 
-—— 18 >I1&Y) op 
— 44 > BR) cay 
>— > 19 > (BR) cave 
>—— 545 WS) cas 
> 20 »-1S-¥) case 
>— 46 y—W-BL) cy 
Sido BLS) 


>— 49 5 BR cRVI 
> ——> 24 > LRY) crave 


»~-——— > 50 > WS) casi 
>—— 25 >-(S4)__ case 


J8A 


JI3A 


Fig. 7—Connections For Plugs P1 To P5 (Sheet 1 of 2) 


PLUG 3 
g pag ME ogg 
Goi See 
Sear Oe 
2>— 2 low) og 
10 >> 26 ES) eg 
i 53 — c2 
14 >——> 29 > CrvV 
19 >_> 4 y(ERW) cave 
75540 ys) cast 
16 >——5 oe 2 
6 >——>31 > BL) oy 
5 > 6 a 
R-0 
55 92 Ss 
re eee ee ee 
10 >> 33 aL 
't>58 yGR) ce 
14 >— 934 > {RBR) ce 
19 D599 >-(BRR)__ cave 
7 >——535 >tRS) cas) 
lig > 10 >-LS:R)__ case 
6 >——536 >(BKBL) cy 
is >—SJ1 ABECBR! R 
[. gp Ss 
2 >—— p12 >-lOr8K) eg 
10 38. KG), 
1h >—— 13 > HBK) ce 
14 >——939 >{8K-BR)_ cRvVI 
19 >——p14 > (BRBK) eye 
17 >—~p4o >-S8K25)-- cass) 
16 >——>15 >-(SBK)__ case 
6 > — ar > WteBL) cy 
Is >—16 (BL-¥) op 
1 p42 0) cg 
2 >in Se 
ior aay SEO, 
1 o— oi Hele 
14 44 ABR) cry 
19 > 19 sfOR-Y) CRV2 
7 p45 WtcS) cas 
16 >——>20 »{s-¥) cBs2 
>— ag eet 
. 501 (BL-v) 
——47 yee) 
>— 22 >for) 
>— 48 (v-G) 
oe 
: yg >(W=BR 
) 524 (BR-V ) 
»-—— 50 (v-S) 
. 325 fv) 


TO 
CPE 


SPARE 


TO 
J3A 


TO 
J6A 


| 
7 


TO 
JI4A 


PLUG 4 
6 >———> 26 > MHeBL) cy 
os eG 
pe eee 
2>——> 2 Sea CG 
10>——> 28 ee ae Cc! 
i!1>— 3 (sew) c2 
4>— 2 pen iat cRVI 
19> 4 See cRV2 
>—~9 ape) cas! 
16>——> 5 pel cas2 
6 >——> 31 >RBL) oy 
15 >> 5 WBE) cp 
i >—> 32 pea an 2 cs 
ee en a ee 
10>——> 33 se tREO) xs Cl 
> a ER) op 
14 > 34 RB) cry 
tg >> 9 > (BRR) crya 
7>——>_ 35 HS) cas) 
16>——> _ 10 (SR). case 
6 >> 36 (BL). Gy 
15 >— II (8L-8K) op 
> 37> KO) og 
2>——> 12> (OK) og 
19 5 gap 
1 >—> 13> LSBKD. cg 
14>——> i yO ER cRVI 
ig >——> Py ec cRVv2 
7>——>_ 40 (KS) gs 
16 >— ip CBS2 
6 aes et 
ip 5 pe EE 
—— 5 geyonoh cs 
2>—> ror) og 
to» 43 WS) g 
11 >—> ign c2 
14>—— Pym Ae CRV! 
19 >—> joe CRV2 
>) jg SY cast 
16 >——->_ 20>). case 
6 ><> 46 WBE) cy 
Ss > oj EE CR 
ee el ee 
oo ay OY) CG 
10> Pr ae a) Ct 
‘te 23 >—(G-V) c2 
i4>—> Pep ee CRVI 
i9>——> se CRV2 
7>—_> ae CBS! 


i6>——> 23>. cBs2 


TO 
CPE 


PLUG 5 
6 >——> _ 26 y(WeBL) CT 
15 >— ! (Bbw) cp 
“5 I> a> os 
JI0B| 2>——> 2 >—————. ¢6 
10 >—— >. 2g WG) og 
1t>——> 3 yew) oe 
6 >> ea alee: 
pee euler 
To i 30> eS cs 
Jue) 2>——~ 9 5 > 
10 >> 31 >-ARBL) gy 
ie Seeteg: 5S ER cs 
6 > 32 RO) cy 
ee ae 
- I a cs 
Ji38 | 2-5 8 >——+—- 6 
16 gg Cl 
1 9 4 »(BR=R) ce 
6 >——> 35 >Re) CT 
15 >——> 10>-(S78) __ cp 
_ I> 3 =a cs 
J14B | 2>—— > 11 >—————- ca 
(657 


1 Soe ye EBRD. 


) > 38° (BK~G) 
' (G-BK ) 
(BK -BR ) 


RAnnnannRannganngennag 
| 


Fig. 7—Connections For Plugs P1 To P5 (Sheet 2 of 2) 


TO 
CPE 


SPARE 
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TABLE A 


CONNECTOR USE TABLE 


PANEL CIRCUIT 101- 102- 
Ve NO. TYPE TYPE 


® USABLE IN INDICATED CONNECTORS. 
* Position 14B is not equipped with pulse correcting leads. 


+ The 103A(MD) pulse corrector is no longer required. Remove existing 103A pulse 
correctors when replacing the existing 101A or 102A IUs with 101B or 102B IUs. 
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TABLE B 
604A PANEL FUSE ASSIGNMENT 


[oese | rosmon [ee 
F18 70G 1/2 AMP 


* When a 103A pulse corrector is used in these positions, 
power for the two pulse corrector circuits is drawn 
from the fuses for the corrected circuits. For example, 
a pulse corrector in position J3 draws power for one 
circuit from F1 and for the other circuit from F2. 


ISS 1, SECTION 463-300-101 


TABLE C 


OPTIONAL CABLE ARRANGEMENTS TO PROVIDE 
CONNECTIONS FOR FIVE PLUGS 
ON 604A-TYPE PANEL 


MAXIMUM NO. OF 
CABLES REQUIRED 


ARRANGEMENTS (SEE 3.02) 


CABLE 
DESIGNATION 
(NOTE) 


Note: Arrangement of interconnecting units 
and local requirements will determine the size 
and maximum length of cable required 
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BELL SYSTEM PRACTICES 
AT &TCo Standard 


ADDENDUM 463-300-102 
Issue 2, January 1977 


INTERCONNECTING DEVICES, COMMON EQUIPMENT 
604B AND 604C PANELS 
AND 21A APPARATUS UNIT 


1. GENERAL 


1.001 This addendum supplements Section 
463-300-102, Issue 2. Place this pink sheet 
ahead of Page 1 of the section. 


1.002 This addendum is reissued to clarify the 
requirements for battery supplies used to 
provide de power for the panels. 


1.003 Issue 1 of this addendum was issued for 
the following reasons: 


(a) To reword Caution 


(b) To correct Table A. 


2. CHANGES TO SECTION 
ISSUE 1 CHANGES 


2.001 On Page 4, change the Caution to read: 

Do not use a 101A or 102A IU as 
trunk 9 (position 13) or trunk 14 (position 
14) if a 101B or C, or 102B is used as 
trunks 1 or 3 (positions 1 or 4) or trunks 
5 or 7 (positions 7 and 10). Doing so 
may cause trouble in positions 1, 4, 7, 


or 10 due to the internal wiring of the 
panel. 


2.002 On Page 12, in Table A, under column J13 
in row 102A and column J14 in row 1O1A, 
change bullets (¢) to a double dagger (tf). 


ISSUE 2 CHANGES 


2.003 On the bottom of Page 1, delete the 

copyright notice and add the following: 
Not for use or disclosure outside the Bell System 
except under written agreement. 


2.004 On Page 4, paragraph 2.08, add the following 

statement after the first sentence: Talk 
battery is required for the 120-type IUs, 
while signal battery should be used for 
the other IUs. 


2.005 On Page 8, change Fig. 7 as follows: In 

the lower left area, add a double asterisk 
(**) following the power input designation 24V OR 
48V POWER SUPPLY. Add the following note: 
**TALK BATTERY IS REQUIRED FOR 120-TYPE 
IUs, SIGNAL BATTERY FOR 101-, 102-, AND 
108-TYPES. 


2.006 On Page 14, add new Table D. 


NOTICE 
Not for use or disclosure outside the 
Bell System except under written agreement 


Printed in U.S.A. 
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TABLE D 


- POWER CONNECTIONS 


INPUT VOLTAGE 
10 OTHER IUs 
IUs 


—24V —24V 
TALK BAT. | siGBaT, | NFUT—24V 
—48V —48V 
TALK BAT. +| sic Bar, | INPUT—48V 


TALK GRD SIG GRD | INPUT GRD 


+105V 20 Hz 
+125V 30 Hz 


* Terminals on rear of panel stamped as 
shown. Position option straps for —24V 
or —48V. 


+ KS-15620,L22 (2-amp) or L23 (6-amp) 
rectifier is suitable for talk battery supply. 


604B OR 
604C PANELS* 


or RNG SIG+ | 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-300-102 
Issue 2, January 1975 


INTERCONNECTING DEVICES, COMMON EQUIPMENT 
604B AND 604C PANELS 
AND 21A APPARATUS UNIT 


1. GENERAL 


1.01 This section provides identification, installation 

and connection information for the 604B 
and 604C panels used to mount certain interconnecting 
units (IUs) and the 21A apparatus unit. The 604B 
panel has been rated Manufacture Discontinued 
(MD). 


1.02 This section is reissued to include the 604C 
panel and the 21A apparatus unit. 


1.03 The 604B and »604C@ panels are not wired 

for the 108A (MD) pulse corrector which is 
no longer required. In existing installations using 
pulse correctors, the 108A (MD) pulse correctors 
must be removed when replacing the 101A or 102A 
IUs with 101B or 102B IUs. 


1.04 The internal panel wiring is covered in this 

section. Refer to the section covering the 
specific Voice Connecting Arrangement (VCA) for 
connections to a particular IU and the customer-provided 
equipment (CPE). 


1.05 The 604C panel as supplied is used with a 

—24 volt supply only. If the 604C panel is 
to be used with a —48 volt supply, the 21A apparatus 
unit must be attached and wired to the 604C panel. 
Except for the supply voltage, the 604C panel is 
similar to the 604B panel in the construction and 
wiring.@ 


2. IDENTIFICATION 
DESCRIPTION 


2.01 The 604B (Fig. 1 and 2) and »9604C@ panels 

(Fig. 8 and 4) provide connecting facilities 
between Bell System central office (CO) lines or 
trunks and a customer-provided (CP) PBX. They 
also provide connections for power (from a separate 
external supply) fuses and an optional remote fuse 
alarm indicator for the 101- and 102-type, 108A- 
and 120-type IUs. 


2.02 The 604B and 604C panels have a cast 

aluminum carrier and 2-level full rear panel. 
The rear panel is mounted on six standoffs between 
the rack upright guides. The 604B and 604C 
panels are 10 inches deep and require 8 inches of 
vertical space. The carrier is equipped with 14 
each, 913A (20 pin) and 914A (40 pin) connectors 
for mounting 4- and/or 8-inch IUs. A P-40V590 
guide assembly is required at the center of the 
panel to support each 4-inch IU installed in an 
upper connector.@ 


2.03 The rear panel is arranged for power supply 
connections, fuses, and four plugs for voice 
control and alarm in and out connections. 


2.04 The panel is arranged to accept fourteen 

(voice only) 2-way ground or loop-start trunks 
or twelve (voice and/or data) trunks with automatic 
level control (ALC). The 75A control unit provides 
ALC over excessive data/voice signals. Each 75A 
control unit contains six ALC circuits and may be 
plugged into position 18 to control [Us in positions 
1 through 6 (trunks 1, 2, 10, 3, 4, and 11), and 
position 14 to control IUs in positions 7 through 
12 (trunks 5, 6, 12, 7, 8, and 18). For information 
on the 75A control unit, refer to Section 463-352-100. 


2.05 Fig. 5 shows the relation between connectors 

and trunks in the panel. The IUs should 
be installed in the trunk sequence shown to appear 
on the interface blocks in order. 


Note: On 604C and current production of 
the 604B panels, the designation strip will be 
of such a material that the line numbers may 
be written on it. Earlier production of the 
604B showed position numbers. 


The trunk and position numbers of the 604B/604C 
panels are the same as in the 604A panel to permit 
replacement or mixing of panels.¢ 


2.06 Positions 1 through 14 are equipped with 
an A and B connector. The arrangement 


© American Telephone and Telegraph Company, 1975 


Printed in U.S.A. 
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SECTION 463-300-102 


PLASTIC DESIGNATION P40V590 GUIDE 
JIA STRIP WITH TRUNK ASSEMBLY ORDER JI4A 
POSITION NUMBERS SEPARATELY 


INSTALLATION SEQUENCE OF INTERCONNECTING UNITS 


raun« wo [1 [2 [io] s| [1] 5] 6|i2] 7] @ [13] 9 | 14) 
iui ORDO Gt 


Fig. 1—604B and 604C Panels (Front View) 


TO POWER SUPPLY DIODE HEAT SINK 


TO RING 
SUPPLY 


STRAPS - 
DOWN FOR 48V 
UP FOR 24V 


TO CO 


TO CPE 


7O-TYPE FUSE 21A FUSE BLOCK 


Fig. 2—604B Panel (Rear View) 
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RED-BLACK LEADS 
FROM 2IA, ONE PER 
TERMINAL 


: 
a a a a 


emit A at ctl SN nC Ne sms enna paapeapabaittiastaan 


= - “ 
> ° 


- 


Ora OW LOR A We 
| 28 TRUNKS 208 & 
of THiS PANE, 
CONTAINS (G16 
WT OR LATER 
issu crRCOrTS 
S08 BSP For 
OETA 


RED LEADS FROM 2iA, 
ONE PER TERMINAL. 


Fig. 3—§604C Panel With 21A Apparatus Unit¢ 


CAUTION 


i MOF pee 


COM TAME ele 
2 OR Laren 
OGe thin te 


Fig. 4—604C Panel Without 21A Apparatus Unit¢ 
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of the connectors provides for two vertical connectors 
to mount an 8-inch IU or a 4-inch IU using a guide 
assembly. The connectors are wired to accept the 
following units: 


(a) Positions 1 through 14—101-type [Us (2-way 
ground-start trunk) or 102-type [Us (2-way 
loop-start trunk) 


»Caution: Do not use a 102A IU as trunk 
9 (position 13) if a 102B is used as trunk 
1 or 3 (position 1 or 4). Do not use a 101A 
IU as trunk 14 (position 14) if a 101B or 
C is used as trunk 5 or 7 (position 7 or 
10). Doing so may cause trouble in positions 
I, 4, 7, or 10 due to the internal wiring 
of the panel. 


(b) Positions 1A through 14A—108A IUs (one-way 
incoming loop-start trunk) 


(c) Positions 1 through 14—120A IUs (2-wire 
loop start) 


(d) Positions 18 and 14—75A control unit for 
use with 101B, 101C, 102B, 120A or 120B 
IUs, in positions 1 through 12. 


Fig. 6 shows the lead designations and pin numbers 
for the above IUs and Table A shows the connectors 
in which they are used. 


2.07 The fuse and power distribution is shown 
in Fig. 7. 


2.08 The 604B panel can be powered by either a 

—48 volt or —24 volt power supply. The 
604C panel as supplied is for —24 volts only but 
can be used with —48 volts with the addition of a 
separately ordered 21A apparatus unit.¢ When a 
—48 volt power supply is used, the —48 volts are 
dropped by diodes to —24 volts. Option straps are 
provided to switch the voltage dropping diodes in 
or out of the circuit. With a —48 volt power source, 
the straps swing down connecting the diodes into 
the circuit (option Y in Fig. 7). With a —24 volt 
power source, the straps swing up removing the 
diodes from the circuit (option Z in Fig. 7). Fuses 
F2 through F15 feed —24 volts to the [Us in the 
panel. Fuses F1, F16, F17, and F18 are associated 
with the 120-type IUs only. Fuse F1 feeds +105 
volts ac, 20 Hz, or +125 volts ac, 30 Hz, to provide 
ringing voltage to CPE. Fuses F16, F17, and F18 
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feed —48 volts to provide long-loop talk battery to 
the CPE when a —48 volt power supply is used. 


2.09 The 70-type fuses are of the indicating type 

(pep up) fer quick location of an operated 
fuse. The 21A fuse holders have a colored designation 
pin and the color of the pin must match the color 
on the end of the fuse for correct fusing. Leads 
have been provided on plug P3 to provide voltage 
for operating optional remote attendant alarm 
indicators (17C49 indicator or equivalent). The M1 
lamp under the red lens will light when a 48-volt 
fuse blows, and the A3 lamp under the green lens 
will light when a 24-volt fuse blows. Table B 
shows the fuse assignment. 


2.10 The 913A and 914A connectors are factory-wired 

to four 50-pin KS-16671, List 1 plugs on 
the rear of the panel. Plug P1 provides for tip 
and ring connections between the CO/PBX trunks 
and the 604B or C panels. Plugs P2, P3, and P4 
provide for connections between the CPE and the 
604B or Q panels. Fig. 8 shows the connections 
to connectors J1 through J14, A and B. Fig. 9 
shows connections to plugs Pl through P4. 


2.11 The connectors in the 604B and p604C¢ 

panels are equipped with index clips to match 
the code slots in the 101B, 101C, 102B, 108A, 
120A, 120B [Us and 75A control unit. When using 
101A or 102A IUs, it will be necessary to pull out 
the clips between contacts 9 and 10 in the B 
connectors. 
ORDERING GUIDE 

e Panel, 604B e(MD)4 
or 


@ »Panel, 6044 


@ Unit, Keath 21A (required for 48-volt 
operation)@ 


© Assembly, Guide, P- 40590 (one per 4-inch — 
IU) 


e Cable (See Table C) 


Replaceable Components 


e Fuse, 70A (1-1/3 ampere, three per panel) 


e Fuse, 70G (1/2 ampere, two per panel) 
e Fuse, 70F (1/4 ampere, thirteen per panel) 
3. INSTALLATION 


3.01 The 604B or »604Cé@ panel will mount on a 

standard relay rack or in an ED-91180-72, 
Group 21 equipment cabinet. The cabinet will hold 
either two 604B or »604C@ panels and a power 
unit por three 604B or C panels when the power 
unit is externally mounted@ when the drawing 
holder on the lower half of the cover is removed. 
(Ground relay rack or equipment cabinet separately.) 


3.02 pThe 21A apparatus unit is attached to the 

rear of the 604C panel using four 8-32 by 
3/16-inch screws supplied with the apparatus unit 
as a loose item. Electrical connection to the 604C 
panel is made by attaching any of the red lead 
wires to the 48-volt option terminals and any of 
the red-black lead wires to the 24-volt option 
terminals (one lead per terminal [total 6 leads)]). 
(See Fig. 10.)¢@ 


3.03 Electrical connection is made to the panels 

through connector cables to four KS-16671, 
List 1 plugs (P1, P2, P8, and P4 on rear of panel). 
Arrangement of the KS-16671, List 1 plugs restricts 
the first plug to an A25B connector cable. Plugs 
2, 8, and 4 are arranged to adapt to a choice of 
cable sizes. (See Table C.) 


3.04 Connect an A25B connector to Pl on the 
panel and terminate the other end on the 

66B4-25 connecting block to the CO trunks. Refer 

to section on VCA being installed for connections. 


3.05 Connect the other connector cables to P2, 

P3, and P4 on the 604B or p604Cé@ panel 
and terminate at the customer end on the 66M1-50 
interface connecting block to the CPE. (Stencil 
lead designations on the fanning strip as shown in 
section on VCA being installed.) Insulate and 
store spare leads. 


3.06 Either telephone company or CP ringing 

supply and de power are connected to the 
terminals shown in Table D. Customer-provided 
de power must be routed through the KS-20944 
protector before connecting to the power terminals 
on the 604B and »604C@ panels. Refer to Section 
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463-800-109 for information on the KS-20944 protector 
(CA VCP). 


3.07 When telephone company-provided power 

supplies are used (if required by VCA 
installation), the customer must provide a 105- to 
130-volt, 60-Hz outlet within reach of available 
power cords (locally furnished). This electrical 
outlet should not be under control of a wall switch. 


3.08 Refer to the appropriate section in Division 

518 for proper grounding of power plants. 
Proper grounding of equipment and power unit is 
important to prevent damage from power line 
surges. 


3.09 When installing the [Us in the panel, position 

the board in the guide grooves and slide 
the unit in until it is properly seated in the 
connectors. Lower the designation strip to hold 
IUs in place. Refer to Fig. 1 for installation 
sequence of the IUs in the panel. The suggested 
sequence has been established to correspond to 
the plug arrangement. 


3.10 After installation is complete, apply power 

and perform tests shown in the section for 
the particular VCA being installed. To protect 
the electrical components of interconnecting units, 
always remove the fuse associated with that 
particular circuit before removing or installing an 
interconnecting unit. See Table B. 


4. CONNECTIONS 


4.01 Refer to Fig. 7 and Table D for connections 
to power supplies. 


4.02 Refer to Fig. 8, 9 and Table C for connections 
to CO lines and CPE. 


4.03 Refer to Fig. 6 for connections to [Us. 


4.04 Refer to Fig. 7 for connections to fuses, 
fuse alarm, and power distribution. 


4.05 Refer to Fig. 8 for connections to A and 
B connectors. 


4.06 Refer to Fig. 10 for connections of 21A 
apparatus unit to 604C panel. 
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DEDICATED 75A CONTROL UNIT POSITIONS 


POSITION NUMBERS 


4 gugoooooooo0no 
UUUUUUUUUUUUE 


POSITION 
UNSTALEATA ON. l= 1 2 © 3 4 t 5 6 12 #7 8 43 9% 14% 
SEQUENCE 


% AVAILABLE FOR TRUNKS WHEN 75A CONTROL UNIT NOT REQUIRED 


MAXIMUM NUMBER OF TRUNKS PROVIDED 
DATA VOICE 


Fig. 5—Connector and Trunk Arrangement in 604B and 604C Panels 
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LEAD DESIGNATIONS FOR UNITS 


-24V -24V 


a 
wn 
ie) 
o 


Q 
»> 
@ 
io) 
t 


rea 
4 
oO 
4 


ie) 
ie) 


y 
ie) 


oO 
nN 


_ wn 
4 oO 
~ 


a 
Nm 


~/1 OQ oO 
nm 4 
+10 ¢) 
nN “4 
re) om 
aN) 4 
+ oOfe 
_ w iP 
> 
< 


AGC2-3 
~48V 
CRV2 
AGCI 
AGC2 


Iona! So 


AGC] 
AGC2 


[ ro1ere | 
| o2av | 
as 
eee 
ee 
| 
ae 
cost 
ie 
iat 
eee 
CRVI CRVI 
pee] 
| case | 
es eee! 
| 
| cRv2 
jp Agct | 
| Acce | 
ae 
| GRO | 
es 
a 
el 
ns 
pee 
aa 
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Jl TO JIl4 
JI3 AND Jl4 


Ji TO Jl4 


JI3 AND J14 


A7 

A8& 

AQ 

Ato 

All 

Al3 

‘cha Ji TO vi4 
AIS 

Al6 

AI7 JI3 AND J!4 


AI8 

AI9 

A24 

apg | UE TO via 
A35 

B2 

B3 

B4 

BIO | 513 AND ul4 
Bit 

BI8 

BIg 


AQ 

Ji TO Ji4 
Al 
A2 

JI3 AND JI4 
A3 


Fig. 6—Lead Designations for Interconnecting Units 
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TERMINAL 
BOARD (TB!) 
t105V ce 
(/ 
RING gd 
SUPPLY | GRD GRD 
STRAPS 
FACTORY 
WIRED 


X 


“Vv ~24V 
24V OR O_asy 
48V 
POWER 
SUPPLY | GRD GRD 
Q 


@ - FOR 24 VOLT PWR SOURCE 


() — FOR 48 VOLT PWR SOURCE 
(SEE 2.08 AND FIG. 2) 


% INTERNAL WIRING ON THE 604B WIRING AND DIODES 
ARE CONTAINED ON THE 21A, WHEN 604C IS USED. 
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t1OSVAC 


FAL! -24V 
FI ea tt05VAC 
1/4 AMP 
ee 
PT Te ame 
———-_-24y 
1/4 AMP 
See -24V 
1/4 AMP 
oe 
1/4 AMP 
re -—rK——H4 eee 
1/4 AMP 
F7 a ener -24V 
en 0 tw 
cae Ce 
1/4 AMP 
F9 priaedl sweeten -24V 
1/4 AMP 
FIO —— ————— ~-24V 
1/4 AMP 
FI = a Ba -24V 
1/4 AMP 
a eee teeta certs || 
PT ta ame 
| -24Vv 
1/4 AMP 
Fi4 ee ss Bi -24V 
1/2 AMP 
FIS -- — ee -24V 
1/2 AMP 
FIG SS oer -48V 
ee ene Oy 4" 
FI7 sey eel -48V 
en ey 
FIs Sy: leds 
a en 
aay Sana — 
FAL2 -48V 
TSI 
\ 
o— 0 2(P2) 
° 3° 7(P2) 
nO 2(P 4) 
o——0 12(P2) 
D—=0 17(P2) 
GRDS LD 7 7(P4) 
TO OD 3 22(P2) 
CPE o—>° 2(P3) 
O50 12(P4) 
aus 7(P3) 
50 12(P3) 
0 17(P4) 
50 17(P3) 
o—s0 22(P4) 
CIRCUIT GRDS TO) ~o— 0 24(P3) 
PACK GRDS FA LAMP | 70 25(P3) 
oe ao 2(Jv1B) 
eg” 
30° 
oO 


Fig. 7—Fuse and Power Distribution 


49 (P3 )(GREEN ALARM) 


A35(vI TO ut4) 
AO(JI) 

Ad(J2) 

A0(J3) 

A0(JU4) 

A0 (U5) 

A0(J6) 

A0(J7) 

A0(J8) 

A0(u9) 

A0(U10) 
AO(JIt) 
Ao(J12) 
A0(J13) 
AO(ut4) 

Al8(Jt TO J5) 
Al8(J6 TO y10) 
AI8(UtTO J14) 


50(P3)(RED ALARM) 


TS! HAS BEEN REMOVED 
AND ALL WIRES 
CLAMPED AND SOLDEREO 
1N A COMMON CLAMP 


13-9 26(P1) 
42 1 (P 1) 
6 <> 26(p2) 
15 seis 1(P2) 
1 ><S__y 27 (p2) 
to <--> 28(p2) 
sess 3(P2) 

14 LRM s 59 (pa) 

CRV2 

19 >—-— 4(P2) 
7 >£3815 30(p2) 

cBS2 

16 >——— 5 (P2) 
0 2 sro 


~48V 
18 >—— FF 16 
AGCI 


13 5 27(P1) 
4 a(p1) 
6 +931 (P2) 
15 >_> 6(p2) 
1 SS» 32(p2) 
10 > 33 (p2) 
1 >!» a(p2) 
14 S215 34 (p2) 
19 > Rv? 5 9 (p2) 
7 8815 35 (pe) 
16 P82 5 10 (p2) 
0 ENF 

18 pts acuta) 


13 > 35(P1) 
4 > 101P1) 
6 26 (P4) 
15 p51 (pa) 
1 +S 5 27(ps) 
10 5 28 (p4) 
11 = 53 (pa) 
14 ERY" 29 (p4) 
19 ee 5 a (Pa) 
7 > 5 30(p4) 
16 > 55 (pa) 
. -24V Sea 


-48V 
18 >——— 18 (J2A) 
AGC! 


13 sy 28 (PI) 
4 hey 3(PI) 
6 ers 36(P2) 
15 hs 11 (P2) 
| >> 37(P2) 
10 >———> 38(P2) 
i ia 13(P2) 
14 ar ss 39(P2) 
19 es 14(P2) 
7 — 40(P2) 
16 sues 15(P2) 

o => Fs 


~48V 
18 >——_ 18(u3A) 


AGCI 


13 >> 29(P1) 
4 en 4(Pt) 
6 —— 41(P2) 
1s > 16(P2) 
1 >_> 42(p2) 
10 a5 43(P2) 
1 i 18(P2) 
14 phlllied 44(P2) 
5 CRV2 o(p3) 
7 BS > 45 (P2) 
‘- case s0(p2) 
0 ay re 


18 SeaLAEN 18(J4A) 


AGCI 
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13>. —> 36 (P1) 
4>—— (PH) 
6 31(P4) 
15> > 6(p4) 
ty» 32(p4) 
107? 33(P4) 
Ware 8(P4) 
14>——> 34(P4) 
19> 9 (pa) 
posts 35(P4) 
16> => 10(P4) 
> F7 

18>—— FI7 

AGC! 


a 30(P1) 
pine 5(PI) 
C 
a 46(P2) 
1iS>———> 21 (P2) 
d—> 47(P2) 
lon? 48(P2) 
Wr 23lP2) 
14>———> 49 (P2) 
CRV2 
7 24(P2) 
7>———> 50(P2) 
CBS2 
16 Fy? ale) 
Or aye 
18>———>  18(v6A) 
AGCI 


24>———> 2 (J 14h) 
28> 3(vt4a) 
35 >——> 35 (v6A) 


24> “18(d138) 
2 19(J138) 
35 >> _ 35 (v5A) 


24 >—— > 10(u 138) 
28 a 11 (0138) 
35 SS 35 (U4A) 


24 >—— 13(JI3B) 
28 sneer 4(u138) 
35 ee ass 35 (J3A) 


24 >——9(J134) 


AGC2 
28 >——17(y13A) 
35 > BS _35 (yaa) 


2 >SB 52 (a8) 2 E> 2(u38) 2 SP > a(uas) a>? > 2(uss) 2? > 2(ues) 


JIOA JITA JI3A JI4a 


24 >———- 2(vI3A) 24 AGC 5 (13a) 


AGC2 AGC2 
28 >—— 3 (v 134) 28 >——— 8 (v1 3A) 


35 SBS SF} 35 > BS_s 35 (uta) 


2 >-SRO_ > 17(151) 2 > SRO _yo(18) 


13 5 31 (Pr) 
4>t__y6(P1) 
6 <> 26(p3) 
15 >8_y | (ps) 
1 >£S__»27(p3) 
10 <-> 28 (P3) 
11 <2» 3(p3) 
14 >SBY! 5 99 (p3) 
cCRV2 
19 > 4(P3) 
7 £8515 30(p3) 
cas? 
16 >—5 (P3) 


16 485 1a (u7a) 
24 >ASC! vg (yi4a) 


AGC2 
28 > 98 (UI 4A) 
35 £5 535 (u7A) 


2 >GRO 5 (578) 


13 -+—>37(P1) 
4 >t _3 121p1) 
6 <1 > 36(P4) 
15 > 11 (PA) 
1 >£S—>37(P4) 
10 <> 38(P4) 
i >2 5 13(p4) 


R 
14 SERV 39 (pa) 


19 CVE 5 14 (pa) 
7 S15 40 (Ps) 


16 £852 5 15 (pq) 
e=Selo 
19 285 1g (usa) 


24 ASC! vo (ar 4a) 


AGC2 
28 >——17(u 4A) 


35 >BS_535 (usa) 


2 SROs 2 (88) 


13 > 32(P1) 
4 ses 7iel 
6 >t 531 (p3) 
15 > +56(P3) 
1 >S_532(p3) 
10 ><+-533(P3) 
11 >= 58 (Ps) 


14 SERV 534 (3) 


19 > RV2 5.9 (3) 
7 > SBS! 5355 (p3) 


16 ><2S2 5 10(P3) 
0 Nea 
18 8 sia (uga) 


24 yASC! 4 3( 51 4B) 


AGC2 
28 me a (uN 48) 
35 >——35 (u9A) 


2 SROs o(J98) 


13 --—> 33(P1) 
4 es 8 (PI) 
6 sls 36(P3) 
15 Salen 11(P3) 
| ~S—s 37(p3) 
10 Ss 38(P3 


WH eis 13(P3) 
pees 39 (P3) 
19 she’s 14(P3) 
7 eels 40(P3) 


16 ses 15(P3) 


AGC] 


24 >—— > 10(u148) 


AGC2 
28 >? 11 (v1 4B) 
35 > 35 (uI0A) 


2 paRO_y a(s108) 


13 >> 38(P1) 
4 psa 13(Pt) 
6 es 41 (P4) 
15 es 16(P4) 
1 S_> 42(pa) 
10 ees 43 (P4) 
WW aes 18(P4) 


RVI 
14 et > 44 (pa) 


19 oes 19(P4) 
7 sat 45(P4) 
16 yOBS2 5 20(p4) 


~24V 
0 net Ft3 


AGC] 


Fig. 8—Connections For Jacks J1 to J14 


ig >-48Y 5 re(ytia) 
24 >——— 18 (u1 48) 


AGC2 
28 >———> 19 (J1 4B) 
35 yPS__y 35 (y1 1A) 


2 yGRO ys o(uiis) 


13> 34(P1) 
aa 9 (PI) 
6 41(P3) 
pas 16(P3) 
—— 42(P3) 
io 5 43 (P3) 
iss 16 (P3) 


14> > 44 (3) 


ig es 19(P3) 
788! 5 45 (p3) 


16 ©8825 20(p3) 
~24V 
oe seis 


18 >8Y_-5 18 (ute) 


aise! 5 aa (uta) 


3S oat aia) 


RS 
35 >> 35 (ul 2a) 


gels 24 (J3A) 


es 28(u3A) 
esse 24(J2A) 


g AGC? a8 (yan) 


2 eRO__s a(y 128) 
gcc! _y 24(J4A) 
4 ASCE og (uaa) 
Io Sey 24(J5A) 
1) Aes aa (usa) 
ios 24 (6A) 


AGC2 
19 >———> 28 (6A) 


Ee 39(PI) 
4>—— 14(P1) 
6 —> 46(PA) 
ip > 21(P4) 
1S —> 47(P4) 
ions 48(P4) 
112 > 23 (pa) 
oo 49 (P4) 
cRv2 
19 >——— _ 24 (P4) 
pees 50(P4) 
CBS2 
16>———> 25 (P4) 
oe ris 
16> oY > ta (uisa) 
2 AGC! 5 a4 (ura) 
AGC2 
a 28 (UTA) 
35 > 35 (v 134) 
g sec! _s 24(J9A) 


17 aeee 28(J9A) 
AGC! 
5 Gc! 24(J8A) 


gyAGce » 28 (yaa) 


2eRO__y o(y13B) 

ayes 24(J10A) 

gisce y 28(JI0A) 

oes 24(utIA) 
AGC2 

It >> 28(JI IA) 

1a eee ys og (uiza) 


AGC2 
19 >———  28(vt2A) 
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PI 


13 ——> 26 BL) 
> >We, 
13 > a7 -e)_—*T 
ay y2 (O-w) ; 
13 +> 28 eS), 
(G-w) R 


13 +--+ 3g RG) 


4>— 6 (G-R) 
(R-8R) 


a 
~ 
»> 
vi = is me ie 3 
ow 
oo 
oS 
~ 


Jiga [13 2 34 > T 
° ee ee 
er & —> 35 rey T 
4 10 Fk 
a & > 28 — ; 
4-11 > 
JOA t -——> 37 are 
4>—> 12 >———— 
fies & —> 38 a T 
418 > 
a fs -— 39 aay 1 
41r— 4 RR 
—— 40° (akeS ) 
——> 15 >-{S-8k)_ 
egy 8 (Y-BL) 
——> 1g > (ete) 
ye Sel 
—> 17 +e 
ee ree (¥-G) 
pai Seg SAS 
> 44 LY BRD 
— > 19 
—— > 4g 18). 
— 29 {0 
lea. (V-8L) 
— 2) aad 
v-0 


Page 10 


— 43 > 
faa shige NOVI 
hg 5 (V-8R ) 
eye, (BR-V ) 
——>59 >Ws)__ 
325° (s-v) 


TO 
co 
LINES 


6 >———> 26 >-WrBL) cy 
15 >-——> 1 yfetew) CR 
(TBI) | 
JIA 


(TBI)! 
J4A 


6 = 4 ) 
is >——> 16 Nak 
(Tall 
JSA 
SPARE 


P2 
W-BL) 


> 27 ple) og 

>—— > 2 >low) eg 

10 >> 28 >lwc@)___ gy 

11 >> 3 y[eew) c2 
(w-BR) 


14 ——> 29 EE crv 


(BR-w) 


19 —> 4 CRVZ 


(weS) 


7>-—9 30 > a! 


(S-w) 


16 > ——> 5 et) case 


6 >——> 3! p(RoBt) ct 
15 >_> 6 >{BLrR) cg 
(TBI) | 
J2a 


1 >_> 32 plh20)___ cg 
y—> 7 fF) og 
10 >>. 3g plkeG)__g 


1h pg pick) op 
(R-BR) 


14 > 34 SE crv 


19 ——p 9 >{OR=R) 


( 


16 >> 10 >{s-R) case 


6 >——> 36 EKTBL) cy 

15 ——> 14 WELTER) og 

i-—— 37 eK) cs 

—> 12 pecs ae CG 

10 S—> 38 LOK) gy 

if Seg SE es 
(8K-BR ) 


bee 39 > CRVI 


(BR=BK ) 


19 >—> 14 >———— crv2 


(Bk-S ) 


7-—> 40 yiBKrs) casi 
16 =——> |5 plsc8k) cage 


(Y¥-BL) 


1 42 + ——— es 

— 17 >————- 6 
10 -— 43 C1 
1 ———> 18 C2 
14 
19 
7 
16 


———> 22 
——— 48 
3302 


—— 49 pWvcBR) cay 


— > 24 SERV) cave 


-—>50 >——— cas! 


Fig. 9—Connections For Plugs P1 to P4 (Sheet 1) 


~~ — crv2 


7 >— > 35 ik S) cas) 


-—— 44 plyeBR) cay) 
-_——_> 19 plOR-V) ceva 
——> 45 plt$) ogg) 
-— > 20 =——+— cas2 
ee 


6 >——> 46 cT 
1S >——> 2! ylb=v) cp 
|» 47 ya 
(TBI)! 
J7A me 
I 
14 
19 
7 
16 


TO 
CPE 


P3 


6 >> 26 p-WweBL) cy 


5 >— >! >—(Bb-W) CR 
(W-0) 


f $——> 7 > EE es 
(Ta!)! >> 2 > low) cg 
rr 10 >_> 28 yw) eg 
Hyg > (EW) ca 
14 5 29 > (WBR) cry 
19 >> 4 > (ORY) _ ceva 
7>——3 30 > HES) cas, 
Cos (SW) case 
6 >——> 31 > fA BL) cy 
1S -->6 >-(BL-R)_ cr 
pe ed ee 
(Ta)! .»7 y LOR) og 
Gk 10 >—9.33 >-(RS) gy 
hy >8 > lER) cp 
14 > 3.34 > LRoBR) cry 
19 >——>9 > LBRR) __ crve 
7 335 >-(RS)__ casi 
16 >——> 10 > (SR) __ case 
6 >—>.36 (ORL) oy 
bai Re icciical CR 
| >— > 37 5 HOOT tg 
(rant 312 > 078K) og 
ae 10 > 538 a 
I 313 >———cre 
146 > 3 39 > LOK-BR) cry 
19 > 14 RK) nye 
GR Gy 


16 ><> 15 S28") case 


144 >—— 44 > er 
19 919 (BR) cave 


7 >» 45 al 


16 >»——> 20 pts) nse 


—— 46 pret) 
— 21 > {B-¥) 
——347_ >t 
— 22 sAOV 
548 ylv-G) 
———>23 >&¥) 
(FA) F2 ~——ag BR) np at 
ruse | (TBI)! >———y24 >-8RV) 
ii pe »——> 50 a Li 
(TBI)! »—— 25 >isv) ge 


J6A 
| 14 >-——> 34 se (ROR) cRVI 
JOA 
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P4 


6 Say 26 (wrt) CT 
i5 >—S 1 5 (Btw) cR 
j= 207 ai ee cs 


(TBI)! >— 2 eal CG 


14 >— ei ae CRVI 
19 >——> 4 se = cRv2 
2 camer 4 pees cas! 
Ce ee 


(TBI)! 


ig sg, Ei 
7>— 35 so ES sng 


TO 16 >——> 10 a cBS2 
he 6 >—> 36 5 ORL ey 
15 >— 1 OLE CR 
: S37 tO) ce 
(TBI}t =>— 12 pee tad Eee 
10 >—— 38 5 
f= Sg 
14 >-——> 39 >LBKCBR) py, 
19 > 14 >-ERB)  cpye 
ta arr casi 
16 >> 15 Gr Gis 
6 >— 4! ae 
iS > 6 Wolo 
2 
(Ts. 17 Nae 
jin | 10 88 are 
it! >—> 18 > C2 
14 >—> 44 earn avi 
io I as 
7 >— 45 SANS) casi 
16 >— 2 su fSe) cae 
6 >—— 46 ee ot 
i§ >— 2! ae 
SPARE | >—>47 er cs 
(TBI)! = >—++22 CG 
er 10 >—> 48 ee 
i! >> 23 Ria) c2 
14 549 >>————crv 
ge ig 24 RY) cave 
INDICATOR Fe Ee 
16 >—>25 tks 


Fig. 9—Connections For Plugs Pl to P4 (Sheet 2) 


TO 
CPE 


Page 11 


SECTION 463-300-102 


TO RING 
SUPPLY 


TO POWER SUPPLY 


A 24 VOLT 

RD- BLK LEAD 
FROM THE 21A 
APPARATUS UNIT 
MAY GO TO ANY 
-24V TERMINAL 
(604C PANEL ONLY) 


A 48 VOLT RO-LEAD 


-48V TERMINAL 
(604C PANEL ONLY) 


Fig. 10— Terminal Board on 604C Panel 


TABLE A 
CONNECTOR USE TABLE—604B AND 604C PANELS 


CONNECTOR POSITION 


2 ee 
20 Ee Oe ee Eee eee 


@ Usable in indicated position. 


* Mounts in upper connector only. 


+ Index clip between contacts 9 and 10 on B connectors must be removed to permit mounting 101A and 102A 
IUs in 604B or 604C panels. 


tSee paragraph 2.06(a) for CAUTION. 
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TABLE B 
604B AND 604C PANEL FUSE ASSIGNMENT 


[FusENG, | PANEL POSITION [ VOLTAGE 
i OA CE 
wee 


F5* J4A 


F16i J1A thru J5A 
F17i J6A thru J10A —48V 
F18¢ SL1A thru J14A 


* TOF fuses 1/4 Ampere. 
+ 70G.fuses 1/2 Ampere. 
+~ 70A fuses 1-1/3 Ampere. 


TABLE C 


OPTIONAL CABLE ARRANGEMENTS TO PROVIDE 
CONNECTIONS FOR FOUR KS-16671, L1 PLUGS 


ON 604B AND 604C PANELS 


MAXIMUM NO. OF CABLES REQUIRED 


CABLE 
DESIGNATION ARRANGEMENTS (SEE 3.03) 
(NOTE) 


Note: Arrangement of interconnecting units and 


local requirements will determine the size 
and maximum length of cable required. 
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TABLE D 
POWER CONNECTIONS 


INPUT | 2 
—24V e | 
Talk Bat. NEE ee 
—48V a 

ein INPUT —48V 


+105V 20 Hz 
Of .495v 30Hz | RNGSIG+ 


* Terminals on rear of panel stamped as 
shown. Position option straps for —24V 
or —48V. 


BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-300-103 
issue 1, October 1973 


INTERCONNECTING DEVICES, COMMON EQUIPMENT 
606A PANEL 


1. GENERAL 


1.01 This section provides identification, installation 
and connection information for the 606A 
panel used to mount interconnecting units (IU). 


1.02 The 606A panel provides connecting facilities 

between Bell System central office (CO) or 
PBX lines and customer-provided equipment (CPE). 
It also provides fused power for the 109A, 110A, 
and 111A IUs. 


1.03 The internal panel wiring is covered in this 

section. Refer to the section covering the 
specific Voice Connecting Arrangement (VCA) for 
connections for the CPE and the particular IU in 
use. 


2. IDENTIFICATION 
DESCRIPTION 


2.01 The 606A panel (Fig. 1 and 2) consists of a 

cast aluminum carrier equipped with six 
914A connectors. The 6- by 8-inch carrier has a 
full rear panel mounted on four standoffs making 
it 9-1/4 inches deep. The vertical space required 
on a rack is eight inches. 


2.02 The rear panel is arranged for power supply 

connections, fuses, and two plugs for in 
and out connections. The panel will mount six 
IUs. Three P40V590 guide assemblies are mounted 
at the center of the panel to support the 4-inch 
IUs. 


2.03 The panel is arranged to accept six CO or 
PBX lines. Fig. 3 shows the connector and 
trunk arrangement in the 606A panel. 


2.04 Positions 1 through 3 are provided with an 

A and B connector. The arrangement of 
the 914A (40-pin) connectors provides connectors 
to mount six 4-inch 40-pin IUs. The connectors 
are wired to accept the 109A, 110A and 111A IUs. 
Fig. 4 shows the lead designations and pin numbers 


for the above IUs and Table A shows the connectors 
they may be used in. 


2.05 The fuse and power distribution is shown 

in Fig. 5 and Table B. The 606A panel is 
designed to be powered by a —24 volt power supply 
and a 10 volt ac lamp supply. 


2.06 The 24E 1/2-ampere fuses attach to screw 
terminals on the rear of the panel as shown 
in Fig. 2. 


2.07 The six 914A connectors are factory-wired 

to two 50-pin KS-16671, List 1 plugs on the 
rear of the panel. P1 provides in and out connections 
for the A connectors (upper row) and P38 provides 
connections for the B connectors (lower row). Fig. 6 
shows the connections for connectors J1 through 
J3, A and B. Fig. 7 shows the connections to 
plugs Pl and P38. 


ORDERING GUIDE 


e Panel, 606A (one per six IUs, three P40V590 
guide assemblies, and eight 24E 1/2-ampere 
fuses are supplied with panel.) 


e Cable, A25B (two per panel or equivalent) 
3. INSTALLATION 


3.01 The 606A panel is mounted on a standard 

relay rack or 16C apparatus mounting (or 
equivalent) using the 99-type bracket. Remove 
the center mounting bar from the 16C apparatus 
mounting to avoid cover interference. 


3.02 Two A25B (or equivalent) connector cables 

are used to connect the 606A panel to the 
66B4-25 intermediate connecting block. The A25B 
connector cables plug into the back (Pl and P38) 
of the 606A panel (Fig. 2). 


3.03 The stub ends of the A25B connectors are 

terminated on the 66B4-25 intermediate 
connecting block following the wiring plan shown 
in the section for the particular VCA being installed. 


© American Telephone and Telegraph Company, 1973 


Printed in U.S.A. 
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DESIGNATION 
STRIP HOLDER 


9144 CONNECTOR 


P40V590 
GUIDE 
ASSEMBLY 


RETAINING 
CLIP 


‘Cie 


606A PANEL 


S93 TYPE 
BRACKET 


Fig. 1—606A Panel (Front View) 


Unused leads should be insulated and stored if not 
cut down on the block. 


3.04 Leads associated with the CPE are extended 

from the 66B4-25 intermediate connecting 
block and terminated on a 66M1-50 interface 
connecting block following the wiring plan shown 
in the section for the particular VCA being installed. 
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Stencil lead designations on the 66M1-50 interface 
connecting block as required. 


3.05 The customer must terminate the CPE on 
the 66M1-50 interface connecting block using 
the terminals on the customer side. 


3.06 The Telephone Company provided power is 
supplied from the associated equipment and 
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Fig. 2—606A Panel (Rear View) 


is connected to the terminals on the rear of 606A 
panel as shown in Table B and Fig. 2. 


3.07 Refer to the appropriate section in Division 

518 for proper grounding of power units. 
Proper grounding of equipment and power unit is 
important to prevent damage from power line 
surges. 


3.08 When installing IUs in the 606A panel, 

position the boards in the grooves of the 
panel and guide assembly and slide the unit in 
until it is properly seated in the connector. The 
code slots on the IUs match the index clips between 
contacts 5 and 6, and 12 and 18 in the connectors. 


Lower the designation strip holder and lock down 
to hold the upper [Us in place. Lower the retaining 
clip on the guide assembly and fasten to hold the 
lower [Us in place. Refer to Fig. 3 for installation 
sequence of the [Us in the panel to correspond to 
the plug wiring arrangement. 


3.09 After installation is complete, apply power 

and perform tests shown in the section for 
the particular VCA being installed. To protect 
the electrical components of IUs, always remove 
the fuse associated with that particular circuit 
before removing or installing an IU. See Table 
B. 
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TRUNK 
INSTALLATION 
SEQUENCE 


POSITION NO. 


Fig. 3—Connector and Trunk Arrangement in 606A Panel 


4. CONNECTIONS 4.03 Refer to Fig. 6 for connections to A and 
: B connectors. 
4.01 Refer to Fig. 4 for connections to IUs. 


4.02 Refer to Fig. 5 and Table C for connections 4.04 Refer to Fig. 7 for connections to CPE and 
to power supplies. Bell System equipment. 


LEAD DESIGNATIONS FOR UNITS 


TO 
JIA, J2A, J3A 
JIB, J2B, J3B 


Fig. 4—Lead Designations For Interconnecting Units 
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TS 


FI 
-24y OT -24V 


TO AI7 
(J2A ) 


T2 


24V GRD TO BI7 


an (J2B) 


POWER 


SUPPLY TO AI7 


(JIA) 


14 TO BI? 


(v1B) 


!OV GRD 


TO AIT 
(J3A) 


TO BI? 
(J38) 


TO A4 
(JIA, J2A, J3A) 


TO B4 
(JIB, J2B, J3B) 


TO AIS 
(JHA ,J2A ,J3A) 


24V GRD 


24V GRD TO BI5 

(JIB ,J2B,J3B) 
t10V GRD TO AG 

(JHA ,J2A,JU3A) 
t10V GRO TO B6 

(J1B,J2B,J38) 


Fig. 5—Fuse and Power Distribution 
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TABLE A 
CONNECTOR USE TABLE 


UNIT SERVICE 
CODE FUNCTION 


ae NE ES 


109A} Audio on 
Hold 
110A Audio on 
Hold 
Key Tel. to 
nialcrimecom| * | [eft] 


@ Usable in indicated connectors. 


TABLE B 
606A PANEL FUSE ASSIGNMENT 


Tvourace [ Fusenor | cownecToR 


*Fuses are 24E 1/2 ampere. 


—24V 
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4 >ttOY ey 4 (yon), (F7) 
6 >+8____5 28(P1), 6(J2A), (T4) 


1(P1) 
27(Pt) 
2(Pt) 
26(PI) 
15(J2A), (T2) 


31 (PI) 
6(PI) 
32(Pt) 
29(PI) 
4(Pt) 
5(P1) 
30(P!) 
33(P1) 
8(Pt) 


4(v28), (F8) 
28(P3), 6(J2B), (T4) 
3(P3) 


1(P3) 


15(v2B), (T2) 


F4 
31(P3) 
6(P3) 
32(P3) 
29(P3) 
4(P3) 

30 A—_—_—-5_5(p3) 

BL OR BSI 
= eae wiry 
36 LASS ee 
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34 >t Ss 41 (Pt) 
36 LORS 6 (p1) 


4 eat) 4 (034) 

6 >—————  36(P3), 6(¥18), 6(¥38) 
gp yt ri (ps 

9(P3) 

35(P3) 

10(P3) 

14 erp > 34 (P3) 

15 > e2av__2 SUB), 15(J38) 


i 


Fig. 6—Connections For Jacks J1 to J3 


TABLE C 
POWER CONNECTIONS 


VOLTAGE 


*Terminals on rear of panel 
are stamped as shown. 


125 $ 43(P1) 
sR dy 18(P1) 
42(P1) 
= 15(J2A) 

7 = IF 
24 ore ATER) 


4(J2B) 
6 5 44(P3) 
S$ ——_5 19(P3) 
9 17(P3) 
12 >_> 43(P3) 
13 >_> 18(P3) 
14>, 


7) oe) 


30 >—ac on Bar? 2! (PS) 
Rares ste 
36 SL OR GS 24 (P3) 


TO 
JtA 


TO 
J2A 


TO 
J3A 


Pi 


ee 
Elgls|o 
% 
R 


-— 
=< 
n 

ed 


w 
nw 
w 
°o 

wo 

= 


— WwW Ww 


NN NWwW ~P 


W WwW 


—- WwW 


AOhRON DODD WN OF OA 


NNN Ww AD 


IAAAAAARARAAAAAAAAAAARAAAAAAAAAAAAAAAA 


NON AN BM 2N a P— BW 
Hor CWON A— 

o 
aye ¢ 

< 


ao & 


i 


Wm We WW | WwW OW OWN WO 


mn 


—~a—- &a —ah —- Ph — a2 — 
MDONWFDWHAND —~ TOA OURAN -HOK 


TO CO 


TO KEY TEL SET 


TO LINE CKT ASSOC 
W/BELL SYSTEM EQPT 


TO LINE CKT ASSOC W/CPE 


TO KEY TEL SET 


TO LINE CKT ASSOC 
W/BELL SYSTEM EQPT 


TO LINE CKT ASSOC W/CPE 


TO KEY TEL SET 


TO LINE CKT ASSOC 
W/BELL SYSTEM EQPT 


TO LINE CKT ASSOC W/CPE 


TO CPE 


TO 


JIB 


TO 
J2B 


TO 
J3B 
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P2 
26>—(W-8L) 
; accom } TO CO 
oa 
2 
W-G 
2e5—(W-G)_ ig 
G-W 
3 >is) _ L TO KEY TEL SET 
29 Ss T OR B2 
4 5—(ERW) ek on BI 
30 5—(W2S) ar or asi 
: ‘ J TO LINE CKT Assoc 
31 RSL oon a W/BELL SYSTEM EQPT 
oR 
6 >) ROR H TO LINE CKT ASSOC W/CPE 
32 >—(R=0) a on ase 
O-R 
orate 
33 CS ORR | to CPE 
8 Sar CG OR T 
45s ) 
35 : T 
10 “ R 
BK-BL 
S—(8K-8L) ig 
: : TO KEY TEL SET 
37 = T OR B2 
12 = R OR BI 
oS (G-BK) . e sas TO LINE CKT ASSOC 
- W/BELL SYSTEM EQPT 
39 BR-BK TORA 
14 R OR H TO LINE CKT ASSOC W/CPE 
40 S—S8K2S) a on Bs2 
15 SB) coupe 
4) 5—(Y-BL)_ cs on R_ | to crE 
16 ABLE) cg on T 
4254100); ) ee 
17 R Ue 
43 T 
18 
44> tg 
ig >ABRoY) TO KEY TEL SET 
45 15} — T OR B2 
205127") _ k or at 
46 >—\V-8t) BL or 851 
21S (BL=V)_ , 5 TO LINE CkT ASSOC 
47 5—(¥=0) ot on W/BELL SYSTEM EQPT 
22>—00-V) Ron =| To LINE CKT ASSOC W/CPE 
48 = A OR BS2 
23 z SPARE 
49 5_(V-BR) cs on R 
24 S(8R=v) CG OR T TO CPE 
50\_(V-S) _ spare 
25 ey SPARE 


Fig. 7—Connections For Plugs Pl and P3 
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BELL SYSTEM PRACTICES 
AT &TCo Standard 


ADDENDUM 463-300-104 
Issue 1, January 1977 


INTERCONNECTING DEVICES, COMMON EQUIPMENT 
615A PANEL 


1. GENERAL 


1.001 This addendum supplements Section 
463-300-104, Issue 2. Place this pink sheet 
ahead of Page 1 of the section. 


1.002 This addendum is issued to clarify the 
requirements for battery supplies used to 
provide de power for the panel. 


2. CHANGES TO SECTION 


2.001 On Page 1, paragraph 2.04, add the following 
statement after the second sentence: The 
108A IU can be mounted in the 615A panel only 
for PCA CD6, not for CDA. 
2.002 On Page 2, add the following sentence at 
the end of paragraph 2.05: Talk battery 
is required for the 120-type IUs, while 
signal battery should be used for the 
other IUs. 


2.003 On Page 8, add new Table C. 


2.004 On Page 9, add new Fig. 6. 


TABLE C 


POWER CONNECTIONS 
615A PANEL* 
120-TYPE OTHER 
IUs Us 

—24V TALK —24V SIG aD 

BAT. BAT. 

24V GRD 24V GRD 
—48V TALK —48V SIG 

BAT. + BAT. 


48V GRD 48V GRD 


+105V AC 


+105V GRD 


* Terminals on 66T1 connecting block. 


+ KS-15620,L22 (2-amp) or L23 (6-amp) 
rectifier is suitable for talk battery supply. 


NOTICE 
Not for use or disclosure outside the 
Bell System except under written agreement 


Printed in U.S.A. 
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2 Pages 


66T I 
CONN BLOCK 
T(CO) (0) A B C D 
13 HA —~—-6 | ,o-) 0 o! (NOTE 2) 
R(cO) (0) in ’ = 24V%% 
Pee AES | 
T(CO) (1) 15 >= 
13 #24 sa g—| ° 03 
R(CO) (1) oS  -24V GROXX 
4 NER —_——O C eae O os Sees 
15y- 224 J f 
T(CO) (2) 
Jsh 5 
13 =——+—- yy o—| 0 | 0 
Rta | t1O5V¥* 
R(cO) (2 6>- . IS = 105 
be as ae a aa 
ane | | 
Tisel ts sig CT(3) Is 29 
13 YE-+~—-—+ 1,9 o lo 
6>='= | 
R(CO) (3 
nT cris) x L 8 t105V GRD ¥* 
47-——T 2 sp & aaa 
T(co) (4 omic f 
CT (4) 
13 ane contin, © J28 ° | ° o? 
6>---- 
R(CO) (4) “ | | 
J26 CR (4 * 10 F4 
— ao — © —— en ee) 
a 5 5 28F Lieve ~48V¥% (NOTE 2) 
T(co) (5) 
Slee ae | CT (5) | 6 o!! 
o ay eet | -48V GRD XX 
R(CO) (5) 4 
J35 CR (5) 12 Py 
ee ie 
o o & Sl aS Bo 
\ PI 
, == >7 
0 0 hat EL 23 
eee See a a 
COLUMN B USED ONLY 
WITH !20-TYPE IU'S 
NOTES: 


1, DASHED LINES INDICATE FACTORY WIRING ON REAR 
OF BLOCK. SOLID LINES ARE INSTALLER WIRING. 

2. TALK BATTERY IS REQUIRED FOR 120-TYPE IU'S, 
SIGNAL BATTERY FOR 101-, 102-, AND 108-TYPES, 

% TERMINALS FOR MULTIPLES TO SUCCESSIVE PANELS, 
MULTIPLE A MAXIMUM OF 3 PANELS (1 SHELF). 

%% USE 20 GAUGE WIRE FOR THESE CONNECTIONS. STRIP 

BEFORE PLACING IN QUICK CLIP TERMINAL. 


Fig. 6—Connections—66T1 Connecting Block 


CT (0) 
CR (0) 
CT( 1) 
CR (1) 


CT (2) 


CR (2) 


BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-300-104 
Issue 2, March 1976 


INTERCONNECTING DEVICES, COMMON EQUIPMENT 
615A PANEL 


1. GENERAL 


1.01 This section provides identification, installation, 
and connection information for the 615A 
panel used to mount interconnecting units (IUs). 


1.02 This section is reissued: 
e To add information on the 262A adapter 
for mounting a 19- or 20-type power unit 


in a 16C apparatus mounting 


e To include comcode numbers with piecepart 
numbers 


e To add Fig. 9 and 10 to show the mounting 
of the 20-type power unit. 


1.03 The 615A panel provides connecting facilities 


between telephone company central office 
(CO) or PBX lines and customer-provided equipment 
(CPE). 


1.04 The internal panel wiring is covered in this 

section. Refer to the section covering the 
specific Protective Connecting Arrangement (PCA) 
for connections for the CPE and the particular IU 
in use. 


2. IDENTIFICATION 


DESCRIPTION 


2.01 The 615A panel (Fig. 1 and 2) consists of a 

cast aluminum carrier equipped with three 
914A connectors in the upper row and three 913A 
connectors in the lower row. The 6- by 8-inch 
carrier has a full rear panel mounted on four 
standoffs making it 9-1/4 inches deep. The vertical 
rack space required is 8 inches (9 inches when 
mounted on 99B brackets). 


2.02 The 262A adapter consists of the following 
parts which are furnished when the adapter 
is ordered: 


e Two metal bars, approximately 8-1/16 inches 
long and 3/4-inch wide, with slots for mounting 
on 99-type bracket and threaded holes for 
mounting a 19- or 20-type power unit (Fig. 
9 and 10) 


e Four .216-24 RHS screws, 1/4-inch long, to 
mount power supply on adapter 


e Four .164-82 RHS screws, 7/16-inch long, 
with associated hex nuts and lockwashers 


e Four 828111188 (P-31A113) bushings 


e Four .216-24 RHS screws, 5/8-inch long, to 
fasten 99-type brackets to 16C apparatus 
mounting.@ 


2.03 The rear panel of the 615A panel is provided 

with a plug (Pl) and a 66T1 connecting 
block. The 66T1 connecting block provides 
terminations for the incoming T and R leads, CT 
and CR leads from the 914A connectors, battery 
and ground, ringing supply, and for multipling 
power to other 615A panels. The plug provides 
for circuit connections to CPE. Separate fuses are 
provided for each slot. 


2.04 Three 8-inch [Us (101-, 102- or 120-type) or 

six 4-inch IUs (108A) can be mounted in 
the 615A panel. It is not wired to accept the 75A 
control unit; PCAs requiring this unit must use 
the 604B or 604C panel. Each 8-inch IU plugs 
into a vertical arrangement of an A connector 
(914A, 40 pin) over a B connector (918A, 20 pin). 
The 4-inch [Us will plug into either connector. 
An »834055907@ (P-40V590) guide assembly must 
be mounted in the center of each vertical position 
to support the 4-inch IUs. Fig. 8 shows the 
connector and trunk arrangement in the 615A 


NOTICE 


Not for use or disclosure outside the 


Bell System except under written agreement 


Printed in U.S.A. 
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DESIGNATION STRIP 
HOLDER 


9144 CONNECTOR 


MOUNTING HOLES 
FOR 834055907 
(P40V590) 

GUIDE ASSEMBLY 


9IZA CONNECTOR 


— SRT eee anne ora NO ON INO Oons Sencar OSS ene nn nee 
New a narnennnceniannse ponenonnincccasennanennnineiaee enn 


Fig. 1—®615A Panel (Front View)¢ 


panel. Fig. 4 shows the lead designations and pin 
numbers for these [Us, and Table A shows the 
connectors in which they are used. 


2.05 The fuse and power distribution is shown 
in Fig. 5 and Table B. The 615A panel is 
designed to be used with a 24-volt or 48-volt 
power supply. The latter is used only when 120B 
IUs, arranged for 48-volt operation, are installed. 


2.06 The 24E 1/2-ampere fuses attach to screw 


terminals on the rear of the panel as shown 
in Fig. 2. 
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2.07. The A and B connectors are factory-wired 

to the 66T1 connecting block and to the 
50-pin KS-16671, List 1 plug (P1) on the rear of 
the panel. Fig. 6 shows connections to the 66T1 
connecting block, Fig. 7 shows the connections to 
the A and B connectors, and Fig. 8 shows the 
connections to plug Pl. Fig. 9 shows a 19- or 
20-type power plant mounted on the 262A adapter 
bracket.¢ 


ORDERING GUIDE 


e Panel, 615A (fuses are supplied with panel) 


t 
t 
; 
b 
fo 
f- 
| 
66T! sy 
CONN a 
BLOCK rT 
P| 
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THREADED 


MOUNTING 
HOLES 


Fig. 2—9615A Panel (Rear View)¢ 


e Cable, A25B (one per panel) 


e@ Assembly, Guide, »834055907@ (P-40V590) 
(three per panel, required for 108A IU only) 


e pAdapter, 262A (one per 19- or 20-type 
power unit to be mounted on 99-type 
bracket).¢ 

3. INSTALLATION 


3.01 Mount the 615A panel on a standard relay 
rack or 16C apparatus mounting (or equivalent) 


using the 99-type bracket. When it is necessary 
to mount a 19- or 20-type power unit on the 99-type 
bracket adjacent to the 615A panels, mount the 
262A adapter on the 99-type bracket as shown in 
Fig. 9 and 10. Refer to Section 167-400-200 for 
information on the proper installation of power 
units.¢ Remove the center mounting bar from 
the 16C to allow the 615A to fit on the 99-type 
bracket. 


3.02 Use an A25B (or equivalent) connector cable 


to connect the 615A panel to the 66M1-50 
interface connecting block. Plug the A25B connector 


Page 3 


SECTION 463-300-104 


TRUNK INSTALLATION SEQUENCE 
| 2 3 


POSITION 
NO. 


4 5 6 
(SEE NOTE) 


NOTE: 
TRUNK INSTALLATION SEQUENCE 4, 5, 6 
APPLIES TO IO8A IU ONLY, 


Fig. 3—Connector and Trunk Arrangement in 615A 
Panel¢ 


cable into plug P1 on the rear of the 615A panel. 
Terminate the raw end of the A25B connector cable 
on the telephone company side of the 66M1-50 
interface connecting block according to standard 
even count color code. Follow the wiring plan 
shown in the section for the particular PCA being 
installed. Stencil lead designations on the 66M1-50 
interface connecting block as required. 


Note: When only the CT and CR leads 
(which are terminated at both plug Pl and 
the 66T1 connecting block) are to be extended 
from the 615A to the interface block, D inside 
wiring cable may be used instead of the A25B 
cable. 


3.03 The customer must terminate the CPE on 
the 66M1-50 interface connecting block using 
the terminals on the customer side. 


3.04 Use D inside wiring cable to extend the T 

and R leads from the CO or PBX connecting 
block to the 66T1 connecting block on rear of the 
615A panel as shown in Fig. 6. 


3.05 Use 20-gauge wire to connect either telephone 

company or CP ringing supply and 24-volt 
or 48-volt de power to the terminals on the 66T1 
connecting block as shown in Fig. 5 and 6 and 
Table C. Customer-provided 24-volt or 48-volt de 
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power must be routed through a KS-20944 protector 
before connecting to the power terminals on the 
615A panel. Refer to Section 463-300-109 for 
information on the KS-20944 protector. If the 
customer furnishes 48-volt de power, the 604B panel 
or the 604C with 21 apparatus unit installed must 
be used instead of the 615A for 101, 102, and 
108-type IUs. 


3.06 When telephone company-provided power 

supplies are used (if required by PCA 
installation), the customer must provide a 105- to 
180-volt, 60-Hz outlet within reach of available 
power cords (locally furnished). This electrical 
outlet should not be under control of a wall switch. 


3.07. Refer to the appropriate section in Division 

518 for proper grounding of power units. 
Proper grounding of equipment and power unit is 
important to prevent damage from power line 
surges. 


3.08 When installing [Us in the 615A panel, 

position the boards in the grooves of the 
panel and slide the unit in until it is properly 
seated in the connector. The code slots on the 
IUs match the index clips between contacts 5 and 
6, and 12 and 138 in the connector. Lower the 
designation strip holder to hold the IUs securely 
in place. Refer to Fig. 3 for installation sequence 
of IUs in the panel to correspond to the plug 
wiring arrangement. 


3.09 After installation is complete, apply power 


and perform tests shown in the section for 
the particular PCA being installed. 


4. CONNECTIONS 


4.01 Refer to Fig. 4 for connections to IUs. 


4.02 Refer to Fig. 5 and Table C for connections 
to power supplies. 


4.03 Refer to Fig. 6 for connections to CO lines, 
power, and CPE by way of the 66T1 block 
on the 615A panel. 


4.04 Refer to Fig. 7 for connections to A and 
B connectors. 


405 Refer to Fig. 8 for connections to CPE 
through plug P1. 
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A AND B 
CONN 
ae 
fom [mm Poe [roo [rom [roo [oon [ae 
a [ew [ew [eo [ew [pew |-ew [ev poe 
fs [sfsfe fete | | ps 
Pee Pe pe fe fe fe pe} 
raf fa fe fe p= [= pepo 
fos: fo for | | | || 
fe ta fe fe fa fe | | ps 
re [a fe le fe f= | | -™ 
Pete tet) f) pt pep 
fae [ew [eo [eon few | | [pes 
fa [afalaflelalalaps 
fs [ewe feos || | | | 
es 
fave [owe [ome [ove foe || |} 
a 
re 
te 
CxCNCE CS. AM Ste 
ref} 
dk ioe 
ref] eee 
ni oe ee oe 
ee 
pee P| poe 


Fig. 4— Lead Designations for Interconnecting Units¢ 
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TABLE A 


CONNECTOR USE TABLE 


UNIT 
CD-7, -8, -9,CET, | 102-Type 
C2ACP, C2AKS 


e@ Usable in indicated connectors. 


66T 
CONN BLK 


-24V 2D 
TO 


ISS 2, SECTION 463-300-104 


-24V JIA, JIB 


1 
POWER l 
SUPPLY (SEE NOTE) 
-24V GRD 40D -24V J2A, J2B 
Q ) 
| 
| 
| 
t105V 6D J3A, J3B 
Q ) 
| 
TO | 
RING a 
SUPPLY | t105V GRD ae ae a -48V JIA, JIB 
D) O i8 
| 
- 48V 100 See) ~48V J2A, J2B 
TO ° LD D 18 
POWER | 
SUPPLY 
120B IU 
~48V GRD -48V J3A,J3B 
ONLY | Eon - 
| F7 
| JIA, 
ea, a + 105v J2A,J3A 
| ee 2 
F8 
| 
O—\-—@ _| SPARE 
| JIA, J2A, J3A 
| -24V GRD JIB, J2B, J3B 
| 2 
12C PI 
0 2 
13C P| 
C 7 
14c Pi 
0 12 | Gros 
12D PI! TO 
O 17 CPE 
13D PI 
O 20 
140 Pi 
O 23 
NOTE: 


—48V OPERATION PRESENTLY SPECIFIED 
FOR 1208 ONLY, IF -48V IS USED 
REMOVE FUSES Fl, F2 AND F3, 


Fig. 5—®Fuse and Power Distribution¢ 


~- 
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TABLE B 
615A PANEL FUSE ASSIGNMENT 


VOLTAGE | FUSENO* | CONNECTOR 


*Fuses are 24E, 1/2 ampere. 


TABLE C 


POWER CONNECTIONS 


48V GRD 
+105VAC 


+105V GRD 


* Terminals on 66T1 connecting block. 
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66TI 
CONN BLOCK 
T(CO) (0) A B Cc D 
Tr | CT(0) 
: say S aul 
R(CO) (0) a 4 
JIA 2 Fi CR (0) 
Ape Jia 2 air iame ae aaa bea ey 
T(co) (1) aes 
13 seh —_—O 7. oe re) 03 SUNY) 
R(cO) (1) a -24V GRO¥* 
JOA * 4 U3A CR(1) 
4 ake) ee ——=-«2 a 
T(CO) (2) aa 
J3A 
13 —e —_—— J3A Qo re) | °°” __CT{2) 
er ere : +1 O5VEX 
x 6 F7 CR (2) 
J3A 
a Tee SR ee opera ee, ne reno ne = 
T(co) (3 ae : 
CT(3) 7 
13 See et eee yip o |/o 
R(CO) (3 aes 
15 CR(3) x 8 t105V GRD** 
4 te O vip ? LP----0 
ior se De eee ‘ 
4 
13 ~#_--L_--< yep? 1° °° 
R(CO) (4) raat a 
5B cR(4) | x 10 F4 
ee ree eee age Tr 
rico} (3) CT (5) | 
J3B l i 
Actin ee re) fe) 
13 > eye? -48V GRD ** 
R(cO) (5) nN 
J3B CR (5) 12 PI 
praia WS Ae ae 
—+— BREE 2 
fe) ro) d a artery Se 20 
\ Pi 
p —<b-7-- 9 7 
fe) fe) &— ae ees 23 
5 ey eer eee 
COLUMN B USED ONLY 
or WITH 120-TYPE Iv'S 


DASHED LINES INDICATE FACTORY WIRING ON REAR 
OF BLOCK. SOLID LINES ARE INSTALLER WIRING. 


% TERMINALS FOR MULTIPLES TO SUCCESSIVE PANELS. 
MULTIPLE A MAXIMUM OF 3 PANELS (1 SHELF). 
%% USE 20 GAUGE WIRE FOR THESE CONNECTIONS. STRIP 
BEFORE PLACING IN QUICK CLIP TERMINAL. 


Fig. 6—®Connections—66T1 Connecting Block¢ 
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65 sei 

= 27(P1) 

2 7 2 (138), 2(J2A) 
4 >———0 2A(66T! ) 

6 8 26(PI), 18 (66TI) 
7 eisai 30(P1) 

10 >o-> 28(P I) 

1 25 3001) 

3 >——-0 1A(66T! ) 
14 > 29(P1) 
is >-—— 1(P1), 28(66T!) 
16 yet s(Pt) 
tg te 5 Fg 
19 SS RVEs 4(Pl) 


35 So —o 35(u2A) 


0 Mor 


| >> 421) 

2 0 2(v28) 

4 x, > BAlGeH) 

6 >——> 41 (PI), 7B (66TI) 
10 >t > 43(P1) 
VN => 18(PI) 
13 no TA eert) 
15 >——> 16(P1),88 (66TI) 


0 ee ore 

= 32(P1) 

2 me RISIA), 2(J3A) 
4 >———-o0 4A(66T! ) 

6 >———> 31(P!), 38(66T!) 
7 => 35(P1) 

10 >_> 33(PI) 

VW >=—> a(t) 
13 >————0 3A(66T! ) 
14 — 34(P1) 
15 >——> 6(P1), 48(66T1) 
16 sees 10(P!) 
tg 285 Fs 
19 > Saves 9(P1) 


35 AL ar 35(JIA), 35(U3A) 


o > 25 Fe 

; = 45(P1) 

2 0 2(v18), 2(J38) 
4 >————© 1 0A (66T! ) 

6 > > 44(P 1), 98 (66TI) 
10 pot > a6(P1) 
1 F— 21071) 
13 yO a 66T!) 
15 >———> 19(P!), 108 (66T!) 


rp taal 

> 37(P 1) 

2 7 Oa v2), 40(66T!) 
4 >——0 6A(66T! ) 

6 >——>  36(P1), 58 (66T!) 
7 eS! 40(P 1) 

10 pet _y 38(P1) 

NH ~S 13(1) 
13 >————-0 5A (66T! ) 
14 = 39(P!) 
iS >—> 11 (PI), 68 (66TI) 
16 > 1 5(P1) 
is > o Fe 
19 y Sve 14 (PI) 


35 So —0 35(u2A), F7 

o >Los 

> 4a(r1) 

2 > a(sta), 2(J2B) 
4 >—— 12a (66T!) 

6 >——> 47(P 1), 1B (66T!) 
10 >t > 49(P1) 

WH > — 2a(rr) 
13 oa HiA(66TI) 

15 >———> 22(P1) , 12B (66T!) 


Fig. 7—Connections to Jacks J1 to J3 
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* 
6 ie ey — T 
15 >————— ! cR 
 aumea-grumnenaer 2 wo) cs 
12C fe aes NON ce % THIS ARRANGEMENT SHOULD NOT BE USED WITH 
a | 10 > 28 ES CONNECTING BLOCK WITH X<CONNECT WIRE ON COLUMN 
Se ee B OF 66T! CONNECTING BLOCK 
14 >_> 29 ay, 
ig >_> 4 eee) > cave 
7 >_> 30 ey ee 
16 >———— 5 Tre)? 882 
6 >————_> 3! ar PT aE fa 
i§ >————— 6 een 
! >-———_> 32 >» —_——_> 
13C eens ieee a « 
J2A 10 >-——_—_—_—_> 33 ears Oe 
i! >———— 8 2 
14 >—_—__——_ 34 eel ee CRVI 
19 >———— 9 OREN) oS Gaye 
7 >_> 35 >lS) ss casi 
16 >_> 10 1) _y case 
re area 
5s -—-—— II eye 
y ere a Sa 
14¢ O—__—_—_—5 12 > 66 TO 
(BK -G) CUSTOMER 
iu er ee rms PROVIDED 
1! >—_——————>. 13 aoe es EQUIPMENT 
14 >_> 39 >> crv 
ag cas 
7 > 40 eel eee 
16 >> 15 a cose 
6 >_> 41 ae aah a 
‘is >_> 16 Oras Cc 
418 ' Coe te “ea 
12D O—————— 17 >—_————_-+ 6G 
10. 88 ae 
SI — 2 
4 


J2B 


J38 


Fig. 8—Connections to Plug P1¢ 
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I6C APPARATUS MOUNTING 


99=-TYPE 
BRACKET 


615A PANELS 262A ADAPTER 


Fig. 9—®16C Apparatus Mounting With 615A Panels Mounted on 99-Type Brackets and 20-Type Power Unit 
Mounted on 262A Adapter¢ 
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16C APPARATUS MOUNTING 


99B BRACKET 


NOTES: 
|. 262A ADAPTER MOUNTING BARS. 
. 1/4" LONG SCREWS. 
. 7/16" LONG SCREWS. 
. BUSHINGS. 
. 8/8" LONG SCREWS. 


-abdb vi nv 


Fig. 10—262A Adapter Mounted on 99-Type Bracket¢ 
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CONNECTING ARRANGEMENT VCP 
CUSTOMER-PROVIDED POWER 
KS-20944 PROTECTOR 


1. GENERAL 


1.01 This section provides identification, installation, 

operation, maintenance, and connection 
information for connecting arrangement (CA) VCP 
using the KS-20944 protector to connect a 
customer-provided (CP) de power supply to Bell 
System equipment. 


1.02 The KS-20944 protector is used with 604-type 
panels in various voice connecting arrangements. 

For information on the 604A-type panels, refer to 

Section 463-300-101. For information on the 604B 

panel, refer to Section 463-300-102. 

1.03 Ifthe customer wants a copy of the Technical 
Notice which covers this interface unit, the 

customer should contact the local Telephone Company 

Business Office or the Marketing Representative. 

2. IDENTIFICATION 

PURPOSE 

The KS-20944 protector is used: 


e As an interface between CP de power and 
Bell System equipment. 


e To limit excessive levels from CP power 
supplies and to provide protection for personnel 
against hazardous voltages or currents. 

ORDERING GUIDE 

e Protector, KS-20944, L1 (for 24V at 15 amp) 

e Protector, KS-20944, L2 (for 48V at 15 amp) 

e Protector, KS-20944, L3 (for 24V at 30 amp) 

e Protector, KS-20944, L4 (for 48V at 30 amp) 


e Wire, (P-884614 or equivalent, No. 14 AWG, 
[No. 10 AWG for 30 amp units] paired red 


and black, length as required to connect 
protector to panel. See 3.01.) 


e Block, Connecting, 66C1-16 (or equivalent, 
if required for multiple connecting arrangements. 
See 3.01.) 


e Cordage, Flexible, KS-15143 (or equivalent, 
if required for cabling from 66C1-16 connecting 
block to panels. See 3.01.) 


DESIGN FEATURES 


e Approximate dimensions: 8 inches high, 
6-3/8 inches wide and 3-3/4 inches deep 
(Fig. 1) 


e Provides protection against excessive voltage 
or current, reversed polarity, incorrect ground 
or ac voltage from CP power supply 


e Provides dc interface to CP equipment 


e Equipped with a 3-pole, magnetic-type circuit 
breaker mounted on a hinged cover 


e The breakers act as a switch to disconnect 
power supply voltage from connecting 
arrangement 


e Equipped with two leads for connection to 
the CP power supply and a 2-terminal 
connecting block for connection to the 
connecting arrangement de power leads 


e Mounts on wall or flat surface. 


3. INSTALLATION 


3.01 Mount the KS-20944 protector on a wall or 

suitable flat surface close to the 604-type 
panel, or where power distribution is required at 
large installations, close to the 66C1-16 connecting 
block. 
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CIRCUIT 
BREAKER 
SWITCHES 


KS-20944 PROTECTOR 
COVER CLOSED 


TELEPHONE 
COMPANY LEADS 


EAT ODO 


: 
' 
: 
3 
i 
3 


LEADS FOR CUSTOMER 


4 LOAD TERMINAL STRIP 
TERMINATIONS 3 


(FOR TELEPHONE COMPANY 
TERMINATIONS) 


KS-20944 PROTECTOR COVER OPEN 


Fig. 1—KS-20944 Protector 
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3.02 Connect protector using No. 14 AWG wire 
(or No. 10 AWG for 30 amp units). Insert 
the conductors through the rubber grommet on 
top of the protector and connect the red conductor 
to the positive (+) load terminal and the black to 
the negative (—) load terminal. Conduit knockouts 
are provided in the top of the protector box where 
local code or installation practices require conduit. 


3.03 Route the 14-gauge (or 10-gauge) wire pair 
to the 604-type panel power terminals, or 
66C1-16 distribution connecting block. Connect 
the red wire to the ground terminal and the black 
to the —24 volt or —48 volt terminal. Follow local 
wiring instructions and the section for the particular 
connecting arrangement for power connections. 


3.04 When a distribution connecting block is 

required, KS-15148 flexible cordage (2-conductor, 
18-gauge) or equivalent, may be used to cable 
between the connecting block and the 604-type 
panels. 


3.05 The customer must connect his power supply 

to the red (GRD) and black (—V) No. 10 or 
No. 14 gauge wires extending from the nipple in 
the bottom of the unit. 


Caution: If polarity to the 604B panel 
Should be reversed, the interconnecting 
units in the panel may be damaged. 


3.06 Always check for correct voltage, polarity, 
and ground on terminals connected to customer 
leads before closing circuit breakers. 


Warning: The circuit breakers remove 
voltage from the load (Bell System side) 
of the protector. Voltage will still be 
present on the upper terminals (terminals 
No. LD) of the three circuit breakers. 


4. OPERATION 


4.01 The KS-20944 power protector is used to 

protect the Bell System personnel from 
hazardous voltages but may not protect the equipment 
from component failure. (Separate fuses are 
required for interconnecting units [IU]). The 
KS-20944 protector is equipped with a 3-pole magnetic 
toggle switch type circuit breaker which may be 
manually operated, without opening the front cover, 
to supply or remove power to the Bell System 
equipment as required. The toggle switches are 
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coupled together with a tie rod to act as a single 
lever in setting the protector to the ON or OFF 
position. 


4.02 The KS-20944 protector consists of a de 

voltage-operated circuit breaker in series 
with a parallel resistor-diode combination connected 
across the line and two de current-operated circuit 
breakers connected in each side of the line. The 
contacts on each breaker are connected in series 
with the coil of that breaker and all three breakers 
are mechanically interlocked externally by the tie 
rod and internally by a tripper bar. When any 
breaker operates all of the breakers are tripped. 
The breakers are of the trip free type so that the 
contacts cannot be closed by holding the lever to 
the ON position if the fault is still on the line. 


4.03 The KS-20944 protector trips in 25 milliseconds 

on de overvoltage, current overload, reversed 
de voltage, incorrect power supply ground, or ac 
voltage greater than 18 volts. It is available in 
four list numbers, physically alike, differing only 
in the trip rating of the coils. 


4.04 Complete ratings for the protectors are 

shown in Table A. The series connected 
(current) breakers are designed to carry rated 
current continuously and to trip in 25-milliseconds 
at 125 percent of rated current. The shunt connected 
(voltage) breakers will hold continuously at rated 
voltage and will trip in 0.1 second at the voltages 
shown in Table A. 


4.05 Common fault conditions are shown in Fig. 4. 
Protector operation is as follows: 


(a) Fig. 4A shows the normal protector connections. 

High voltage will cause CB8 to operate or 
high current would cause either CB1l or CB2 to 
operate. 


(b) Fig. 4B shows conditions where the polarity 

from the CP supply is correct but the wrong 
lead is grounded. The reversed ground effectively 
connects CB2 across the input voltage to the 
protector. Current will flow through CB2 and 
the two grounds causing CB2 to operate. 


(c) Fig. 4C shows conditions where the polarity 

of voltage from CP power supply is reversed 
and the wrong lead is grounded. This condition 
effectively connects CB2 across the input voltage 
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to the protector. Current will flow through CB2 
and the two grounds causing CB2 to operate. 


(d) Fig. 4D shows conditions where the polarity 
of the voltage from the CP power supply 
is reversed and the ground is correct. On 
reversed polarity or ac voltage, diode CR1 will 
conduct, shorting resistor R1 to increase current 

- through CB3 causing CB3 to operate. 


5. MAINTENANCE 


5.01 When the circuit breaker switch lever has 

tripped to the OFF position, reset lever to 
the ON position. If the fault is still on the line, 
the breakers will not reset to the ON position. In 
this case, the fault must be located and corrected 
as follows: 


(a) Determine Direction of Trouble: Disconnect 
the CP power by operating lever switch to 
OFF position. 


Warning: Use proper safety precautions 
as voltage will still be present on terminals 
1 (upper terminals) of circuit breakers. 


Open cover and disconnect black lead from the 
— load terminal. Do not disconnect the red lead 
from the + load terminal. Close cover and reset 
breaker switch lever to ON position. If breakers 
remain in ON position, trouble is indicated on 
the loadside; proceed to test (c). If breakers 
will still not reset to the ON position, trouble 
is indicated in the CP power supply; proceed to 
test (b). 


(b) Input Power Tests: Open cover and check 

the CP power for the following on terminals 
No. 1 of the breakers (customer red and black 
leads) using an approved volt/ohm meter: 


e Correct amount of voltage per list number 
of protector (between red and black leads) 


e Correct polarity (black negative, red positive) 
e Correct ground (red lead grounded) 


e Correct type of voltage (ac or de). 
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The de input voltage should meet the requirements 
- per list number of the protector as shown on 
Fig. 2 and Table A. 


(c) Output Power (Load) Tests: Proceed to 
further isolate trouble between the [Us, 
the mounting, and the leads to the mounting by 
operating the protector lever switch to the OFF 
position and reconnecting the —V black lead to 
the — load terminal at the protector. Remove 
the IUs from the mounting and reset the lever 
switch to the ON position. If breakers hold, 
trouble is indicated in the IUs. Refer to the 
section for the particular connecting arrangement 
in use for tests on the IUs. If breakers do not 
reset, trouble is indicated in the mounting panel 
or the leads to the panel. Isolate the panel by 
disconnecting the black lead from —V terminal 
on rear of mounting and reset lever switch to 
ON positon. If breakers hold, trouble is indicated 
in the mounting panel. Refer to the section 
for the type of mounting in use for further 
tests. If breakers do not reset, trouble is 
indicated in the leads to the mounting panel. 
Check the leads to the mounting panel for shorts 
between leads, correct ground, and correct 
polarity of connections to the power supply 
terminals on rear of panel. 


5.02 If trouble is suspected in the KS-20944 
protector, replace with a new protector. 


5.03 If trouble is indicated in the CPE, follow 
local reporting procedures for trouble in CP 
equipment. ; 


Do not attempt any tests or repairs 
to the customer-provided equipment. 


5.04 When in the repairman’s judgment the 

trouble is located in the CPE, the Repair 
Service Bureau should be notified so that proper 
Maintenance of Service Charge billing can be initiated 
as outlined in BSP 660-101-312 entitled Maintenance 
of Service Charge on Services with Customer-Provided 
Equipment. 
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TO oY (8k) 

BELL SYSTEM ot ~| 
CONNECTING ARRANGEMENT] _(R) 

DC POWER LEADS >a 


NO. 14 AWG (OR NO.10 AWG) WIRE 
ae PAIRED RED AND BLACK 


(R) ~ (BK) 


(CURRENT (VOLTAGE (CURRENT 
BREAKER ) BREAKER) BREAKER ) 
2" NIPPLE 36" LEADS 
NO. 14 AWG FOR LI & L2 

NOTE: = NO. 10 AWG FOR L3 & L4 

KS-20944 L! FOR 24 VOLT AT 15 AMP 

KS~20944 L2 FOR 48 VOLT AT I5 AMP (BK)-V ) 55 

KS-20944 L3 FOR 24 VOLT AT 30 AMP CUSTOMER PROVIDED 

KS-20944 L4 FOR 48 VOLT AT 30 AMP (rR) GRD | DC POWER 

PROTECTORS WILL TRIP IN 25 MILLISECS SOURCE 


(MAXIMUM): ON DC OVERVOLTAGE OF 38 

VOLTS (24 VOLT UNIT) AND 68 VOLTS 

(48 VOLT UNIT), ON OVERLOAD OF 18.75 AMPERES (15 AMP UNIT) 

AND 37.5 AMPERES (30 AMP UNIT), ON REVERSED POLARITY, OR AC 
VOLTAGE GREATER THAN 18 VOLTS, OR INCORRECT POWER SUPPLY GROUND. 


Fig. 2—Schematic - KS-20944 Protector 
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66C 1-16 
CONNECTING BLOCK 


A BC D 
o-—-0—-o—o0 
14 AWG FOR LI &L2 


ey \ -V } 10 AWG FORL3 &L4 


TO TELEPHONE CO 
SIDE OF KS-20944 
PROTECTOR (NOTE 1) 


GRD a GRD 
NY 
STRAPS 
“Vv 3. oe (NOTE 1) 
TO GRO 4 
CONNECTING ria <q 
ARRANGEMENTS | 
(NOTE 2) 
| 
STRAPS 
(NOTE 1) 
\ 
| 
-V 31 


GRD 32, 


NOTES: 

|. USE 14=GAUGE (OR 1O-GAUGE) WIRE TO CONNECT FROM 
KS-20944 PROTECTOR TO CONNECTING BLOCK; 
PROVIDE MULTIPLE STRAPS AS DETERMINED 
BY NUMBER OF CONNECTING ARRANGEMENTS 
TO BE CONNECTED TO. USE SOLDER TO MAKE 
THE CONNECTION OF THE 14-GAUGE (OR IO-GAUGE) WIRE 
AND STRAPS TO THE CONNECTING BLOCK. 

2. USE I8-GAUGE WIRE OR EQUIVALENT TO 
MAKE CONNECTIONS FROM CONNECTING 
BLOCK TO CONNECTING ARRANGEMENTS. 
EACH CONNECTING BLOCK PROVIDES MEANS 
FOR CONNECTING TO 16 CIRCUITS, HOWEVER, 
DO NOT EXCEED THE MAXIMUM CURRENT 
RATING OF THE KS-20944 PROTECTOR. 


Fig. 3—Typical Power Distribution for Multiple Connecting Arrangements 
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PROTECTOR 


''  A— NORMAL CONNECTIONS. 
HIGH VOLTAGE OPERATES CB3, 
HIGH CURRENT OPERATES CBi 
OR CB2. 


CP POWER 


} B- INCORRECT GROUND. 
CURRENT FLOW THROUGH 
GROUND PATH OPERATES CB2. 


CP POWER 


I! C= INCORRECT GROUND 

AND REVERSED POLARITY. 
CURRENT FLOW THROUGH 
GROUND PATH OPERATES GB2. 


CP POWER 


CURRENT FLOW THROUGH 
DIODE CRI OPERATES CB3. 


Fig. 4—Typical Protector Fault Conditions 


| D— REVERSED POLARITY (OR AC). 


Page 7 


SECTION 463-300-109 


Page 8 
8 Pages 


TABLE A 
BREAKER RATINGS 


SHUNT BREAKER SERIES BREAKERS 
VOLTAGE AND POLARITY CURRENT AMPERES 


LIST REVERSED 
NO CORRECT POLARITY OR bis TRIP 
60Hz AC 
NON 
TRIP TRIP or | 


Ta [0 fabs 
Ta [ssf os [as as firs 38 
a [se [oe [as [ao [ars [ots 


INCORRECT 
GROUND 


BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-300-112 
Issue 1, November 1973 


INTERCONNECTING DEVICES COMMON EQUIPMENT 
75A CONTROL UNIT 


1. GENERAL 


1.01. This section provides identification, installation, 

operation, and maintenance information for 
the 75A control unit used with the 604B panel to 
provide data transmission capabilities for various 
voice connecting arrangements (VCA). 


1.02 The 75A control unit has been designed to 
work with the 101B and 102B voice type 
interconnecting units ([Us). 


1.03 Refer to the section describing the specific 
VCA for the particular IU to use and for 
the VCA installation information. 


1.04 This issue of the section is based on the 
following drawings: 


CD/SD-1E246-01 Issue 1—75A Control Unit 
If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing(s), 
reference should be made to the SDs and CDs to 


determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 
PURPOSE 
e To protect the network by linearly attenuating 
excessive voice and data signals from 
customer-provided (CP) PBX by means of 
automatic level control (ALC). 
ORDERING GUIDE 
e Unit, Control, 75A (one per six lines, Fig. 1) 
DESIGN FEATURES 


75A Control Unit 


e Components mounted on epoxy coated 8-inch 
40-pin board. 


e Limits excessive voice or data signals. 


e Consists of six identical ALC circuits. Each 
ALC circuit is capable of automatically 
controlling the level of signals transmitted 
through its associated IU to limit the 3-second 
average power arriving at the CO to —12 
dBm (at +1 TLP). 


e Designed to mount in a 604B panel. 


e Contains adjustable potentiometers for 
setting each ALC circuit to limit at any 
level between —14 and —4 dBm. 


e Contains two voltage regulators to convert 
— 24 volt input de voltage to a regulated —12 
volts de. 


e Operating temperature range of 20°F to 
140°F. 


e Requires a de current input of 0.860 ampere 
(maximum) at 26 volts de (maximum) at 
full load (only 0.1 ampere on standby). 


3. INSTALLATION 


3.01 The 75A control unit is plugged into position 

18 of the 604B panel to furnish ALC to 
IUs in positions 1 through 6 and/or plugged into 
position 14 for positions 7 through 12. Only trunks 
equipped for data transmission capabilities should 
be assigned to these positions. Since the 604B 
panel is prewired for the 75A, all connections are 
made when it is plugged into the panel. 


The electrical design of the 75A control 
unit protects it from voltage surges 
and it may be installed or removed 
without disturbing service to the 
associated IUs. 


3.02 When installing the 75A control unit, raise 

the designation strip retainer bar and position 
the board in the guide grooves of the 604B panel. 
Slide the board in until the unit is properly seated 
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ALC LEVEL CONTROL 
POTENTIOMETERS RI THRU R6 


IC7 CONVERTER 


IC8® CONVERTER 


Fig. 1—75A Control Unit 


in the connectors. Lower the designation strip 
retainer bar to hold the circuit boards securely in 
place. 


3.03 After installation adjust the limiting level 
threshold by setting the six level control 
potentiometers as described in 5.08 through 5.10. 


4. OPERATION (Fig. 2 and 3) 


4.01 The 75A control unit consists of six identical 

ALC circuits, each connected across the tip 
and ring of an IU to protect Bell System equipment 
from excessive signal power. This protection is 
required for data transmission. 


4.02 The ALC circuit monitors the CP data/voice 

voltages applied to the IU. If the power 
exceeds a preset level, the ALC circuit will present 
a resistance shunt across the transmission circuit 
in the IU to linearly attenuate the signal to the 
preset level. 
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4.03 Voice or data signals present in the IU are 

applied to transformer T1 in the 75A control 
unit (Fig. 3). The output of T1 is level adjusted, 
amplified, and ac coupled to the piecewise linear 
squaring circuit. The squaring circuit output is 
integrated to produce a de voltage proportional to 
the 8-second average power of the signal passing 
through the IU. When this voltage exceeds the 
preset threshold voltage of the ALC circuit, the 
differential amplifier will drive current through 
the optical coupler (OC1) lamp, which illuminates 
the photoconductor (resistor) in OC1. Illumination 
causes the resistance of the photoconductor to 
decrease and shunt excess signal power away from 
the IU so as to hold the signal level at the IU 
constant at the preset level. 


4.04 The level adjusting potentiometers R1 through 

R6 are set to limit the customer signals to 
a level determined by the loop or trunk loss and 
impedance. 


4.05 Below the threshold level, the ALC circuit 
loads the transmitted signal by approximately 


AGCI “lev 
ALC 
AGC2 NO. | 
AGC! “lev =-12V 
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~24V TO -l2v 
DC CONVERTER 


ALC 
AGCe eav REGULATOR 


Ic8 
AGCI ~24V 
ALC 
AGC2 NO. 3 


TO AGC! 


-24V 


GRD 


~12V 
PANEL ALC 
acce NO. 4 
AGC ~12V ~12v 


AGC2 NO. 5 | -24V 7e4V REGULATOR 


Ic7 
AGC! -24V 
ALC 
AGC2 NO. 6 


-24V TO -12vV 
DC CONVERTER 


Fig. 2—Block Diagram of 75A Control Unit 


0.1 dB. Complete de isolation between the ALC 
circuit and its associated IU and customer-provided 
equipment (CPE) is provided by transformer T1 
and optical coupler OC1. 


4.06 The six identical ALC circuits in the 75A 

control unit are powered by the two voltage 
regulators IC7 and IC8 (Fig. 4). Each voltage 
regulator supplies three ALC circuits. The two 
regulators convert the —24 volts de supplied to the 
75A into regulated —12 volt de. Each voltage 
regulator supplies 180ma (60ma for each ALC) at 
12.0 +0.5 volt de. The minimum current drain 


for the 75A with all six circuits in the idle condition 
is 50ma. Each circuit when in use draws 60ma 
for a total maximum current drain of 360ma. 


5. MAINTENANCE (Fig. 5 and 6) 


5.01 The 75A control unit may be used on trunks 

with losses up to 10 dB. The control unit 
may be adjusted to prevent the power arriving at 
the CO over a 3-second average from exceeding 
—12 dBm. The level adjusting controls provide a 
range of —14 dBm to —4 dBm. 
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PIECE-WISE 
LINEAR 
SQUARING 
CIRCUIT 


3-SECOND 
INTEGRATOR 


COMPARATOR 
AND LAMP 


DRIVER OPTICAL 


COUPLER 


Fig. 3—Block Diagram of ALC Circuits in 75A Control Unit 


Equipment Required 


5.02 The following are required in adjusting the 
ALC circuits: 


e Oscillator, 600 ohm output impedance, 1000 
Hz with adjustable output level (TMS 214A, 
KS-19353L4 or equivalent) 


e Voltmeter, AC high impedance, greater than 
50K, calibrated to read dBm. (Referenced 
to 1 milliwatt at 600 ohms) 


e Resistor, 600 ohms 1/4 watt, 1 percent 
e Hand test set, 1018A or equivalent 
Preparation 


5.03 ~—Disconnect the CPE for all lines under test 

by removing the B bridging clips at the 
66M1-50 interface connecting block. Make all test 
connections to the CT and CR terminals on the 
Telephone Company side of the interface connecting 
block. Refer to the section for the particular voice 
connecting arrangement in use to determine what 
straps may be necessary to cause the IU to operate 
and cut through the transmission path. Turn all 
six level adjusting controls on the 75A 20 turns 
counterclockwise. (The control is a 17 turn 
potentiometer without mechanical stops; the shaft 
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will continue to turn freely after resistance limit 
is reached.) 


Adjustment Procedure 


Note: In 5.04 and 5.06, a voltmeter with an 
internal 600-ohm input termination may be 
used in place of the 600-ohm resistor and 
high-impedance voltmeter. In 5.07 and 5.09, 
the high-impedance voltmeter (without 600-ohm 
termination) must be used. 


5.04 Measure the received power (Pr) on the line 
as follows: 


(1) Connect test equipment as shown in Fig. 6A. 
(2) Using the 1013A hand test set or equivalent, 

place a call on the line under test to the 
milliwatt supply (1000 Hz test tone) at the 
serving CO. Terminate the CT and CR terminals 
to the IU in the 600-ohm resistor. 


(3) Measure the received power across the 
resistor in dBm and record. 


(4) Repeat for all lines under test. 


(5) Disconnect from milliwatt supply. 


| GO4B PANEL PANEL 


CONN A CONNECTORS 
POSITIONS |A AND B 
| THRU l2) |POS 13 OR 14 


[goa panee =| | 75A CONTROL UNIT 


ISS 1, SECTION 463-300-112 


(SIX AUTOMATIC LEVEL CONTROL CIRCUITS) 


RN (RESISTOR NETWORK) 


ene 


R106 R107 
10KQ 1OKQ 


-24V TO -12V CONVERTERS 


a i a a i rs ge en re Sy rc a et 


Fig. 4—Simplified Schematic—75A Control Unit 
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1604B PANEL 
Roe ata She POR ee SO en OE Se TE fe fe VG Rg COGS Orage ie GO A UT, Gon Pa se Ree aN 
TO 66 ee . Ee % 
B4-25 ee KS-SPEC CONNECTOR PBX INTERCONNECTING UNIT | CONNECTOR KS-SPEC 
co CONN BLK == plug . 
- PLU A ORB ‘SIMPLIFIED SCHEMATIC =A ORB PLUG 


(NOTE 1) 


(NOTE 1) 


eee 


ae 


Al3 A6 


A4 AI5 


A24 


A28 


'NOTES: 
t. REFER TO CONNECTION TABLES IN 
SECTION COVERING IU FOR PIN 
AND TERMINAL NUMBERS. 
2. REFER TO FIG. 3 FOR PIN 
NUMBERS TO OTHER CIRCUITS. 


A2 


(NOTE 2) 


A3 


P/O 75A CONTROL UNIT 
SIMPLIFIED SCHEMATIC 


a 


Fig. 5—Typical Connection of First ALC Circuit of 75A Control Unit to Interconnecting Unit in 604B Panel 


66M!-50 
CONN BLK 
(NOTE 1) 


B BRIDGING 
CLIP OR 
WIRE STRAP 


ZLL-OOE-E9F NOILOIS 
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READ Pr 
IN DBM 


To co 
MILLIWATT SUPPLY 
(1000 HZ TONE ) 


% HIGH IMPEDANCE AC VOLTMETER (VOLTMETER WITH INTERNAL 6002 INPUT TERMINATION 
MAY BE USED IN PLACE OF RESISTOR AND HIGH IMPEDANCE VOLTMETER 


A. MEASURE RECEIVED POWER 


OSCILLATOR 


SET OSCILLATOR 
OUTPUT FOR 
READING OF Po-——* 


READ Po 
IN OBM 


% HIGH IMPEDANCE AC VOLTMETER (VOLTMETER WITH INTERNAL 6002 INPUT TERMINATION 
MAY BE USED IN PLACE OF RESISTOR AND HIGH IMPEDANCE VOLTMETER). 


B. SET OSCILLATOR OUTPUT POWER 


OSCILLATOR Kea 


OSCILLATOR 
SET TO Po ——~» (~) 6002 
1000 HZ 


% HIGH IMPEDANCE AC VOLTMETER (NO 6002 TERMINATION) 


TO QUIET 
TERMINATION 
AT CO 


C. MEASURE APPARENT POWER 


a TURN POTENTIOMETER CLOCKWISE 
UNTIL METER READS PL 


OSCILLATOR 


SET OSCILLATOR 


TO Pi. +5 DBM —» PBX TO QUIET 5 
TERMINATION 
TRUNK | ar co 


READ PL IN DBM 


% HIGH IMPEDANCE AC VOLTMETER (NO 6002 TERMINATION). 


D. ADJUST LEVEL CONTROL ON 75A 


Fig. 6—Typical 75A Set Up Procedure 
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Note: If several lines are being adjusted at 
the same time, use the reading from the line 
with the smallest loss (least —dBm received 
power). _ : 


5.05 For purposes of illustration, assume the Pr 
reading was —3 dBm. 


(1) Using this reading, refer to Table A to find 

the test oscillator power (Po) and the 
maximum allowable power from the customer 
(Pc). Using the assumed reading of —3 dBm, 
Po is —8 dBm and Pc is —10 dBm. 


TABLE A 


POWER PR POWER PC POWER PO 
ee 
[raste-84[ 40 | 8 
[=ssw—aa[ 9 | 
[mastosa[ 8 | 8 
[=ss0—t4[ 6 | «6 


All power readings in dBm referenced to 
1 milliwatt, 600 ohms. 


(2) Pe is the maximum allowable power that 
the customer’s signal source should deliver 
into a 600-ohm resistive load and must be posted 
at the interface block for the customer’s use. 
(Attach a tag to interface connecting block on 
customer side and mark for customer use.) 
5.06 Set the oscillator output power as follows: 
(1) Connect test equipment as shown in Fig. 6B. 
(2) Set oscillator to supply 1000-Hz. 


(3) Adjust oscillator output to read Po on 
voltmeter (—8 dBm in example given). 


5.07. Measure apparent power as follows: 
(1) Connect test equipment as shown in Fig. 6C 


except do not connect to CR and CT. 
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(2) Place call to quiet termination at serving 
CO over test line. 


(3) Connect oscillator to CR and CT (output 
should still be set at Po) and read apparent 
power (Pa) on voltmeter. 


Note: The apparent power may be larger 
or smaller than the oscillator power into the 
600 ohm resistor, depending on the line 
impedance characteristics. 


5.08 Using reading of Pa obtained above, refer 

to Table B to determine power level setting 
(PL). Again for purposes of illustration, assume 
Pa was found to be —11 dBm. Table B then 
indicates that Pi should be —10 dBm. 


TABLE B 
75A LEVEL 
APPARENT POWER PA SETTING PL 
—10.5 to —11.4 
| — 9.5 to —10.4 


— 8.5 to— 9.4 
ee TE tO = BA 
= 6.5 10— 74 


5.5 to — 6.4 


All power readings in dBm referenced to 
1 milliwatt, 600 ohms. 


5.09. Connect test equipment as shown in Fig. 6D, 

increase the oscillator output, measured on 
the voltmeter, several dBm above the level of 
P. (—10 dBm is example) then turn potentiometer 
on 75A control unit clockwise until voltmeter again 
reads PL. 


5.10 Adjust potentiometers for other circuits under 
test using the procedure outlined in 5.04 to 
5.09. 


OPERATIONAL TEST 


5.11. When trouble is suspected in the 75A control 

unit, a quick operational test may be 
performed by opening the suspected circuit at the 
interface connecting block. Connect an oscillator 
and voltmeter to the CT and CR terminals to the 
IU. Slowly increase oscillator output power from 
about —15 dBm to 0 dBm. The voltmeter reading 


should slowly increase up to a point approximately 
equal to the Pc value and remain there as the 
oscillator output is increased to 0 dBm. This would 
indicate that the ALC circuit is working properly. 
Repeat this procedure for the other five ALC 
circuits in the 75A control unit. 


5.12 If trouble is suspected in the 75A control 

unit, replace it with a new unit and adjust 
the six level adjusting controls according to the set 
up procedures given in 5.08 to 5.10 above. 


5.13. If trouble is not indicated to be in the 75A 
control unit, refer to the section covering 
the [Us in use for further tests. 


5.14 If the tests are satisfactory, remove all test 

connections and replace the B bridging clips 
(or wire straps) on the 66M1-50 interface connecting 
block. 
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Do not attempt any tests or repairs 
to the customer-provided equipment. 


5.15 When in the repairman’s judgment the 

trouble is located in the CPE, the Repair 
Service Bureau should be notified so that proper 
Maintenance of Service Charge billing can be initiated 
as outlined in Section 601-101-312 entitled Maintenance 
of Service Charge on Service With Customer-Provided 
Equipment (CPE). 


6. CONNECTIONS 


6.01 All necessary connections are provided by 

the internal wiring of the 604B panel when 
a 75A control unit is plugged into position 18 or 
14. 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-300-113 
Issue 2, November 1975 


INTERCONNECTING DEVICES 
COMMON EQUIPMENT 
142A TEST SET 


1. GENERAL 


1.01 This section provides identification, operation, 
and maintenance information for the 142A 
test set. 


1.02 This section is reissued to: 


e Change title to delete reference to 242A 
adapter 


e Remove Fig. 2 (242A adapter) 
e Change Fig. 3 (142A Test Set, Connections) 


to Fig. 2 and revise wiring for CS-CG 
resistance switch 


e Revise Fig. 1 to show new slide switch for 
CS-CG resistance switch 


e Add Tables A and B 
e Add new lead assemblies. 


1.03 This issue of the section is based on the 
following drawing: 


SD-1E258-01, Issue 1—142A Test Set 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing, 
reference should be made to the SDs to determine 
the extent of the changes and the manner in which 
the section may be affected. 


2. IDENTIFICATION 
PURPOSE 
2.01 The 142A test set (Fig. 1) is designed to 


permit field testing of various multilead 
interconnecting units (IUs) by simulating the inputs 


from the customer-provided equipment (CPE). The 
test set can be used for installation and maintenance 
tests of the 101-, 102-, 108-, and J53050J-type IUs. 


ORDERING GUIDE 
(a) Basic Unit 
e Set, Test, 142A 
(b) Replaceable Components 
@ 841122322 Lead Assembly—two conductor, 
for supplying power to test set 
@ 841224330 Lead Assembly—ten conductor, 
for access to IU. Furnished with alligator 
clips for connection to all 66-type blocks. 
e Fuse, 70H (8/4 ampere) 


e Lamp, A8—replacement for PWR, CS, CBS-, 
C-, CRV- lamps 


(c) Optional Components 


e 841720527 Lead Assembly—ten conductor, 
with 961A connector (200 mil spacing) for 
connection to 66M1-50 connecting block 


e 8417205385 Lead Assembly—ten conductor, 
with 961B or RS-16349 connector (250 mil 


spacing) for connection to 66-type connecting 
block (see Table A). 


(d) Associated Apparatus 


e Set, Test Hand, 1013A, or equivalent. 


NOTICE 


Not for use or disclosure outside the 


Bell System except under written agreement 


Printed in U.S.A. 
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841720535 
LEAD 
ASSEMBLY 


abet ite Se 


CS-CG 
RESISTANCE 
SWITCH 


STORAGE SPACE 
FOR LEAD 
ASSEMBLIES 


841224330 
LEAD ASSEMBLY 
INTERFACE CORD 


841720527 841122322 
LEAD LEAD ASSEMBLY 
ASSEMBLY POWER CORD 


Fig. 1—142A Test Set Shown With Optional Lead Assemblies 


DESIGN FEATURES 
2.02 Features of the 142A test set: 


e Self-contained in portable metal case 10 
inches wide, 6 inches high, and 7 inches 
deep, including lead assembly storage space. 
The cover is removable. 


e Powered from same 24-volt power source 
as IU under test. 


e Permits complete installation and maintenance 
testing on the customer’s premises for the 
following IUs: 


IU TYPE USOC CODE 

101 CDH, CED 

102 CD7, CD8, CD9, C2ACP, 
C2AKS, CET 

108 CD6, CDA 

J53050J TAS 
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e Visual indications of the status of the IU 
output leads. 


e Terminals for 1013A hand test set, or 
equivalent, to permit monitoring or voice 
communication. 


e Provision for varying resistance in CS-CG 
loop. 


Note: This is a slide switch on current 
production; earlier models used a rotary switch. 


e Self-indicating fuse in power supply lead 
and visual indication (PWR lamp) when 
power is applied to test set. 


e Requires typically 200 mA (800 mA maximum) 
of testing current at 24 volts de during 
testing. 


3. OPERATION 


3.01 The 142A test set is designed to permit a 

quick field test of the J53053J IU and the 
101-, 102-, and 108-type IUs, using visual signals 
as indications of operations. It may not detect 


marginal operation, for instance, that caused by 
excessive loops effecting transmission or dial pulsing. 
No positive test set indication is provided regarding 
transmission. Results may be relative with variations 
due to minor differences in the 1013A hand test 
set and the user’s judgment. 


3.02 Where marginal operation is suspected, more 
precise testing gear may be required. 


3.03 The test set should be connected to the IU 

on the telephone company side of the 
interface block, permitting testing of the unit, 
mounting arrangement, and all wiring up to the 
point of demarcation from customer responsibility. 
The CPE must be disconnected before the test 
set is attached. 


3.04 For the specific method of connecting lead 
assemblies involved, refer to the section 
covering the connecting arrangement involved. 


3.05 The IU to be tested and the 142A test set 
should be set up as follows: 


(1) Disconnect the CPE by removing the B 
bridging clips or wire straps at the interface 
block. 


(2) pSelect the proper lead assembly (from the 
three available 10-conductor lead assemblies 

in Table A) and connect it to the telephone 

company side of the interface connecting block. 
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Note: Lead assemblies with 961-type connectors 
have the tip at the end of the connector 
opposite the cord entrance.¢ 


(8) Connect the leads from the 2-conductor 

power cord to —24 volts and ground. This 
voltage should be obtained from the same source 
used to power the IU under test. The PWR 
lamp should light at this time. 


(4) Connect a 1018A hand test set to the HNDR 
and HNDT terminals of the test set with 
the MON-TALK switch in the MON position. 


(5) Set the CS-CG slide switch in the 18-ohm 

position for a 101A or 102A, and in the 
100-ohm position when testing the 101B, 101C, 
102B, 108A, or J53053J IU. 


3.06 The test sequence following is general and 

may vary slightly, depending on the IU and 
connecting arrangement involved. For instance, 
the CBS1 and CBS2 leads are only used with the 
101-type IUs (ground start trunks). The specific 
sequence will be covered in the section covering 
the arrangement involved. 


3.07. After circuit preparation, proceed as follows: 


(1) Operate switch on 1018A hand test set to 

the TALK position. The S relay in the 142A 
test set will operate, lighting the CS lamp and 
providing ground on the CS lead through the 


» TABLE A@ 


SELECTION OF LEAD ASSEMBLIES 


66M1-50 


841720527 841720535 841224330 
eee LEAD ASSEMBLY LEAD ASSEMBLY LEAD ASSEMBLY 
(WITH 961A CONNECTOR) (WITH 961B CONNECTOR)* (WITH CLIPS) 


eT nt A AE Ae 
Tecate [Sid SO 
Tesntme [| SSSidC 
A 
Tepte [Sid 
Fn 


* Some units may be equipped with RS-16349 connectors. 
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selected resistance on the CS-CG switch. Ground 
on the CS lead causes the IU to seize the CO 
trunk as indicated by the CBS- lamp becoming 
lit (101-type IU only) and dial tone being heard 
in the hand test set. If the IU is a 101B used 
on a ground start trunk, a ground hum may be 
heard in the hand test set during trunk seizure. 
This is a normal condition caused by the 
ground start placed on the ring passing 
through the coupling transfer and will not 
be heard through the CPE. 


Note: If the IU fails to seize the CO trunk, 
move the CS-CG switch to a lower value. If 
the IU now operates properly, it should be 
considered marginal. »Circuits which operate 
only in the 0 position should be replaced.¢ 


(2) Dial the local test desk using the 1013A 

hand test set. The S relay and the CS 
lamp should follow the dial pulses. Request 
the test desk to call back on the trunk under 
test. 


(3) Operate the hand test set to the MON 

position. The CS lamp should be extinguished 
indicating the S relay in the 142A test set has 
released, removing the ground from the CS lead. 
The CBS- lamp should also be extinguished in 
approximately 1/2 second indicating the IU has 
released.the CO trunk and the CO has disconnected. 


(4) When the trunk is seized on the return call 

from the test desk, the CBS- lamp lights. 
When ringing is applied to the trunk, the C- 
lamp lights, following the ringing cycle. 


(5) Reoperate the hand test set switch to TALK. 

The C- lamp should extinguish and the CS 
lamp lights indicating ringing has been tripped 
and the call answered. The trunk should now 
be cut through the IU and transmission quality 
judged using the hand test set. 
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(6) Instruct the test.desk to reverse line polarity. . 
The CRV- lamp should light and remain lit 
for the duration of the reversal. 


(7) Have the test desk release the trunk and 

return hand test set switch to MON. The 
CBS- and CS lamps should be extinguished and 
the IU should be in the idle condition. 


3.08 When all testing is complete, remove power 

and interface cords. Connect CPE by 
restoring B bridging clips or wire straps at interface 
connecting block. | 


4. CONNECTIONS 


4.01 Figure 2 provides a schematic. of the 142A 

test set and the setup required to test a 
typical IU. For a complete schematic of the IU 
and testing procedures, refer to the section for 
the specific connecting arrangement. 


4.02 Table B shows the three positions of the 

CS-CG resistance slide switch, the resistance 
at each position, and the switch contact through 
which each position connects.@ 


5. MAINTENANCE 


5.01 Maintenance of the 142A test set is limited 
to replacement of the components listed in 
the ORDERING GUIDE. 


5.02 To replace the A8 lamps, remove the 2-type 

lamp caps using a 319B tool and the lamp 
using a 558A tool. When installing new lamp, 
ensure lamp contact surfaces mate with those in 
the socket. 


5.03 Removing the cap of the fuse block will 
provide access to the 70H fuse if replacement 
is required. 


¢ eBpg 


TYPICAL 
INTERCONNECTING UNIT 


142A TEST SET 1013A HAND TEST SET 


T P2 
10 | (| TRMTR 
| 
TO CO | 
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R : TALK 
12 
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| 
| 
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l 
| 
CIRCUIT aor 
BUSY 
RELAY 
! 
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RING | 
DETECTOR | ; 
RELAY (BR) 2 
l 
ag 
REVERSE 
POLARITY ; 
RELAY 3 


RI 1002 


~-24V 


DIAL 


PULSE =~ GRD (BK) JI 
RELAY TO —_————_r< 
POWER -24v (R)  ! 
SUPPLY 2 OND 


% 3 POSITION SLIDE SWITCH 
(SEE TABLE B) 


Fig. 2—142A Test Set, Connections 
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> TABLE B@ 


CS-CG SWITCH POSITIONS 


SWITCH BEOLANCe CIRCUIT PATH . 
POSITION THROUGH INTERCONNECTING UNITS 
—— SWITCH CONTACTS 
—— 1-25 4-5 se est 102A 


res 2-3; 5-6 J53053J, 101B, 101C, 102B, 108A 
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VOICE CONNECTING ARRANGEMENTS QKT AND QKTBT 
30-TYPE VOICE COUPLER 


1. GENERAL 


1.01 This section provides identification, installation, 

operation, maintenance and connection 
information for the 30-type voice coupler when 
used to provide Voice Connecting Arrangements 
(VCA) QKT and QKTBT. Voice Connecting 
Arrangement QKT may use either the 30A (MD) 
or 30B coupler to permit voice transmission only 
from the customer-provided equipment (CPE). Voice 
Connecting Arrangement QKTBT uses the 30B voice 
coupler to permit voice transmission and tone 
address signaling from the CPE. 


1.02 This section is reissued to: 
e Include connections for H1B and C4B ringers 
e Revise drawings and tables. 


1.03 This section provides information on modification 
and connections to be made to telephone 
sets to permit their use with voice couplers. 


1.04 Ifthe customer wants a copy of the Technical 

Reference which covers this interface 
specification, the customer should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


2. IDENTIFICATION 


2.01 Purpose: To provide 2-wire connection of 

CPE (voice transmitting and/or receiving) 
to Bell System lines. These couplers must be 
associated with a Bell System set equipped with 
an exclusion key. The coupler provides dc isolation 
and limits excessive signals. 


2.02 Ordering Guide (Fig. 1 and 2): 
e Coupler, Voice, 30A* 


e Coupler, Voice, 30A*, modified for radio 
frequency interference (RFI) (5.06) 


e Coupler, Voice, 30B* 


TO TELEPHONE SET 
OR CONNECTING BLOCK 


PHONE PLUG AND 
CONNECTING WIRE 
OR CABLE (MUST 
BE FURNISHED 


TO ae 
UIP. 
BY CUSTOMER) 


Fig. 1—30-Type Voice Coupler 


PHONE PLUG AND 

CONNECTING WIRE 

OR CABLE (MUST BE 
FURNISHED BY CUSTOMER) 


TO CUSTOMER EQUIP 


TO CONNECTING BLOCK 


Fig. 2—30-Type Voice Coupler, Cover Removed 
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Printed in U.S.A. Page | 


SECTION 463-311-100 


e Coupler, Voice, 30B", modified for RFI (5.06) 


* —49 (Light olive gray). 


Associated Apparatus (Order Separately, 3.02) 
e Set, Telephone, 502B 
e Set, Telephone, 511D 
@ Set, Telephone, 511F 
e Set, Telephone, 558C/D 
@ Set, Telephone, 558F 
@ Set, Telephone, 565LK 
e Set, Telephone, 712B 
e Set, Telephone, 2502B 
e Set, Telephone, 2511F/H 
e Set, Telephone, 2558D 
e@ Set, Telephone, 2565LK 
@ Set, Telephone, 2712B 


e Kit of Parts, D-179935 (exclusion switch for 
565- or 2565LK telephone set). 


2.03 Design Features: 


(a) Component parts are housed in a modified 

74A connecting block. Approximate dimensions 
are 4 inches long by 2-3/4 inches wide by 1-5/ 8 
inches deep. 


(b) A standard 0.25-inch tip-sleeve phone jack 
_ permits the electrical connection of customer- 
provided (CP) voice communication device. 


(c) Any power for customer equipment must 

be supplied by the customer. DC power is 
not available at the coupler and must not be 
applied to the coupler. 


(d) 380A and 30B couplers are electrically and 
mechanically the same except for the higher 

peak signal clipping level of the 30B to permit 

customer tone address signaling from CPE. 
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3. INSTALLATION 


3.01 Insofar as Seuss be aided | by the customer’s 

wishes in placing the apparatus. The coupler 
will mount to any flat surface. A backboard is 
not required unless mounting to a damp surface 
or when a backboard will facilitate mounting. | 


3.02 Where the customer needs only a single 

bridge, a 502B or 2502B telephone set is 
recommended. If the customer requires the 
transmitter and/or receiver of the telephone set to 
be disabled, a 511--or 2511-type telephone set (or 
equivalent) is recommended. The 565LK or 2565LK 
telephone set allows the customer to bridge the 
coupler to any line picked up in the set and use 
the turnkey to disable the transmitter and/or 
receiver of the set. If tip party identification is 
required, the 511D or 511F telephone set is 
recommended. 


3.03 Other type telephone sets may be used 
provided the set is equipped with an exclusion 
key to connect the voice coupler to the central 
office (CO) line. Where no exclusion key is available, 
as with CALL DIRECTOR® sets, see Voice Connecting 
Arrangement CEBAW (Section 463-311-106). 


3.04 If the exclusion switch has spare contacts. 


available, they may be used to automatically 
disable the transmitter and/or receiver (Fig. 4). 


3.05 The F-57948 (MD) voice coupler is equipped 

with a terminal strip for line and associated 
telephone set connections; the 30-type voice coupler 
requires these connections be made at an external 
connecting block. 


4. OPERATION (Fig. 3) 


4.01 Incoming Call: An incoming call is received 

in the usual way, and the coupler is connected 
to the line and short across coupler output removed 
by lifting the associated telephone set exclusion 
key. 


4.02 Outgoing Call: An outgoing call is placed 

in the usual way, and the coupler is connected 
to the line by lifting the associated telephone set 
exclusion key. The coupler should be disconnected 
and shorted (exclusion key down) when dialing to 
prevent possible dial pulse distortion and transmission 
of dial pulses through the coupler to the CPE. 
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STATION SET 


| RINGER 


—— ne ee 


OR PART OF 
EXCLUSION SWITCH 


NOTE: [ 
| 
| 
| 
| 


——_ ee ee 


ee ee 


ee ee ee 


= 
JACK TO | 

CP EQUIPMENT | 

| 


30-TYPE VOICE COUPLER 


Fig. 3—Schematic—Voice Connecting Arrangements QKT and QKTBT¢ 


4.03 Disconnect: The voice coupler will be 

disconnected when the associated telephone 
set goes on-hook to terminate the call or when 
the exclusion key is pushed down to normal position. 


4.04 The telephone set remains connected to the 

line and is functional on both incoming and 
outgoing calls unless transmitter or receiver cutoff 
option is in effect. 


4.05 Asa customer option, the transmitter and/or 

receiver of the associated telephone set may 
be disconnected when the CPE is in operation. 
The associated telephone set may be equipped with 
a cutoff turnkey or spare exclusion key contacts 
used for this purpose. 


4.06 When the turnkey is used to disconnect the 
transmitter and/or receiver, the turnkey 
must be in the ‘on’ position to receive or make a 
call and turned “off” to disconnect transmitter or 
receiver or both when the coupler is used. The 
cutoff key must be manually restored when the 
call is terminated. When the exclusion switch 
contacts are used to disconnect the transmitter 
and/or receiver, lifting the exclusion switch will 
automatically disconnect the transmitter or receiver 
or both. When the call is terminated, the transmitter 
and/or receiver will be automatically restored. 


5. MAINTENANCE 


5.01 Maintenance is limited to checking connections 

and determining if the coupler is working 
properly by monitoring reception at the tip and 
sleeve of the jack on the coupler with customer 
equipment disconnected. 


5.02 Go off-hook on the associated telephone set 

and verify normal dial tone in associated 
telephone set. Connect a 1013A (or equivalent) 
hand test set with MON-TALK switch in MON 
position to the tip and sleeve of the jack on the 
coupler; no dial tone should be heard. Dial digit 
“0” using the dial of the telephone set; no dial 
clicks or tones should be heard in the hand test 
set. Go on-hook and off-hook and lift exclusion 
key; dial tone should be heard in the hand test set 
at about the same volume as heard in the associated 
telephone set receiver prior to lifting the exclusion 
key. 


5.03 If the associated telephone set is equipped 

with a cutoff turnkey, operate to the “off’’ 
position and verify that the transmitter and/or 
receiver of the telephone handset are disconnected 
while dial tone at normal volume is heard on hand 
test set at coupler. 
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5.04 If the associated telephone set is using spare 

contacts on the exclusion switch to disconnect 
the transmitter and/or receiver, verify that the 
transmitter and/or receiver of the telephone handset 
are disconnected while dial tone at normal volume 
is heard on the hand test set at the coupler. If 
all tests are satisfactory, the rouple is working 
properly. 


Do not attempt any tests or repairs 
to the CPE. 


5.05. When in the repairman’s judgment the 

trouble is located in the CPE, the Repair 
Service Bureau should be notified so that proper 
Maintenance of Service Charge billing can be initiated 
as outlined in Section 660-101-312 entitled Maintenance 
of Service Charge on Services With Customer-Provided 
Equipment (CPE). 


5.06 If RFI is encountered, the F-57948 (MD) or 

30-type voice coupler should be replaced by 
a 80-type voice coupler stamped ‘Modified for 
RFI’. In addition, install a 1542A inductor in 
series with tip and ring of the coupler at the 
coupler connecting block (Fig. 9). Refer to Section 
500-150-100 entitled ‘Radio Signal Suppression for 
Telephone Sets” for complete modifications necessary 
when RFI is encountered. 


6. CONNECTION INDEX 


Table A—Typical Telephone Set Modified for 
Use With 30-Type Voice Coupler 


_ Table B—502B Telephone Set Modified for Use 
With F-57948 (MD) or 30-Type Voice 
Coupler 


Table C—Modification of 511D Telephone Set 


for Use With F-57948 orn 30- 


Type Voice Coupler 


Table D—511D Telephone Set—Modified for 
Tip Party Identifying Ground and 
Use With F-57948 (MD) or. a 
Voice Coupler 


Table E—Modification of 511F Telephone Set 


for Use With F-57948 (MD) or 30-Type 
Voice Coupler 
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Table F—511F Telephone Set—Modified for 


Tip Party Identifying Ground and 
Use With F-57948 (MD) or 30-Type 
Voice Coupler 


Table G—Modification of 558C/D Telephone Set 
for Use With 30-Type Voice Coupler 


Table H—Modification of 558F Telephone Set 
for Use With 30-Type Voice Coupler 


Table I—Modification of 565LK Telephone Set 
for Use With F-57948 (MD) or 30-Type 
Voice Coupler 


Table J—Modification of 712B Telephone Set 
for Use With 30-Type Voice Coupler 


Table K—2502B Telephone Set—Modified for 
Use With F-57948 (MD) or 30-Type 
Voice Coupler 


Table L—2511F Telephone Set—Modified for 
Use With F-57948 (MD) or 30-Type 
Voice Coupler 


Table M—Modification of 2558D Telephone Set 
for Use With 30-Type Voice Coupler 


Table N—2565LK Telephone Set—Modified for 
Use With F-57948 (MD) or 30-Type 
Voice Coupler 


Table O—Modification of 27 12B Telephone Set 
for Use With 30-Type Voice Coupler 


Table P—1542A Inductor Connections to 
Telephone Sets—Modified for RFI 


Fig. 4—Typical Telephone Set Modified for Use 
With 30-Type Voice Coupler Using 
Exclusion Key to Automatically Disable 
Transmitter and Receiver 


Fig. 5—502B Telephone Set—Modified for Use 
~ With F-57948 os or 380-Type Voice 
Coupler | 


Fig. 6—511D Telephone Set—Modified for Use 

~With F-57948 (MD) or 30-Type Voice 

Coupler Using Turnkey to Disable 
Transmitter and Receiver 


ISS 5, SECTION 463-311-100 


Fig. 7—511F Telephone Set—Modified for Use 


Voice Coupler Using Cutoff Key to 
With F-657948 (MD) or 30-Type Voice Disable Transmitter and Receiver 
Coupler 


Fig. 8—565LK Telephone Set—Modified for 


Fig. 9—1542A Inductor Used With 30-Type 
Use With F-57948 (MD) or 30-Type Voice Coupler 


co 42a EXCLUSION C4A G3-TYPE 425E 7(MD) OR 9- 
LINE KEY RINGER HANDSET NETWORK TYPE DIAL 
T(G) 


( ) 


(BK) [S-BK] 


iY RVI 
2 LY rv2 
0 (0) 
30-TYPE VOICE COUPLER 
NOTE: ( ) CURRENT COLOR CODE 
MODIFY SET WIRING PER 
TABLE A. 


[ ] MD COLOR CODE 
% INSULATE AND STORE 
t SPLICE USE DI61488 CONNECTOR 


Fig. 4—Typical Telephone Set—Modified for Use With 30-Type Voice Coupler Using Exclusion Key to Automatically 
Disable Transmitter and Receiver 
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9 eBng 


MTG CORD EXCLUSION KEY 


C4B RINGER 7C, 7D, OR 
9C DIAL 425E NETWORK 
T (G) 
# 
RI (BK) 
(Bk) [G-Y 
R (R) 


BS 


MAKES SECOND 


F-57948 (MD) VOICE COUPLER 


(G) 
@ |e — F mont 
TH JACK 
(R 
2s ee ae 


) 


FOR CONNECTIONS TO F-57948 MD OR 30 TYPE VOICE 
COUPLER,MODIFY SET WIRING PER TABLE B 


2 

O (0) 
42A TIP (G) RING (R) 
CONNECTING i 30-TYPE VOICE COUPLER 
BLOCK TO Cc. O. 


% = REMOVE FROM TERMINAL I, INSULATE AND STORE 
( ) - CURRENT COLOR CODE 
[ ] - MD COLOR CODE 


OPTIONS: 
F-57948 (MD) VOICE COUPLER 
(@) 30-TYPE VOICE COUPLER 


Fig. 5—502B Telephone Set—Modified for Use With F-57948 (MD) or 30-Type Voice Coupler¢ 


OOL-LLE-E9¥ NOILOIS 


ISS 5, SECTION 463-311-100 


MOUNTING CORD TERM. 584A EXCLUSION TERMS. C4A B 7G,7H 425€ NETWORK 
; STRIP KEY KEY ON RINGER ® OR 9D 
DI6F o160 NETWORK F OIAL 


LINE SWITCH 
ASSEMBLY 


TIP (W-BL) 


G3AR HANDSET 


(Ww) 
Reve ©) 
laa 
(Ww) 
} (BK) 
TRMTR [) 


Al(O-W) 


MAKES FIRSTT ¢ 


F -579.48 (MD) VOICE COUPLER 


Th oR) 
PHONE NOTE: 
| (BK) JACK FOR CONNECTIONS TO F-57948 (MD) OR 30-TYPE 


VOICE COUPLER, MODIFY SET WIRING IN 

ACCORDANCE WITH TABLE C. 

() CURRENT COLOR CODE. 

[ ] MD COLOR CODE. 

% INSULATE AND STORE AT CONNECTING BLOCK 
OR VOICE COUPLER. 


Ey 
Y) 
S 
S 
A 


_ OPTIONS 
PHONE ) F-57948(MD) VOICE COUPLER 
yACK (@ 30-TYPE VOICE COUPLER 


O2 30-TYPE VOICE COUPLER 


TIP (G) RING (R) 
eee 4 TI 
TO C.0. 


42A CONNECTING 
BLOCK 


Fig. 6—511D Telephone Set—Modified for Use With F-57948 (MD) or 30-Type Voice Coupler Using Turnkey 
to Disable Transmitter and Receiver 
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LEAD DESIG Be EXCLUSION SWITCH 


HIB 
RINGER 


425E NETWORK 


(BR) 


LINE 
SWITCH 


CLOSES 
SECOND 


OFF 
NORMAL 


PUSH 
584E KEY 


PHONE 
JACK 


F-57948 
(MD) 
VOICE 
COUPLER 


FOR CONNECTIONS TO F-57948(MD) OR 30-TYPE 
VOICE COUPLER, MODIFY SET WIRING IN 
ACCORDANCE WITH TABLE E. 


*% INSULATE AND STORE AT CONNECTING 
BLOCK OR VOICE COUPLER. 


OPTIONS: 
(Y) F-57948 (MD) VOICE COUPLER. 


(@) 30- TYPE VOICE COUPLER. 


(0) 


42A CONN 


BLOCK 30-TYPE VOICE COUPLER 


Fig. 7—)511F Telephone Set—Modified for Use With F-57948 (MD) or 30-Type Voice Coupler Using Turnkey 
to Disable Transmitter and Receiver¢ 
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6 2Bng 


F-57948 (MD) VOICE COUPLER (6) 


30-TYPE VOICE COUPLER 


66E TERMINAL 589AU KEY (PARTIAL) 
CONN STRIP 
BLOCK OF 589Au 
KEY 
3 Q@ 
MD 
2R 
8 


: 2ND LINE 
: PICKUP 
| KEY (P) 


7 
9 
12 
Vt 

TO 3RD LINE 

PICKUP KEY 
33 
32 


CUTOFF 
KEY (L) 


EXCLUSION SWITCH (NOTE 1) 


OPTIONS: 
@) F-57948 (MD) VOICE COUPLER 
@) 30-TYPE VOICE COUPLER 


% INSULATE AND STORE 


Key to Disable Transmitter and Receiver¢ 


NETWORK 
TERMINALS 


Qn 


G3AR HANDSET 


W 
(w) 2. 
, C) RCVR 
(w) 
QO | 
(BK) 2 | 
(| TRMTR 
(R) O 
NOTE: 


FOR CONNECTIONS TO F-57948 (MD) OR 
30-TYPE VOICE COUPLER, MODIFY SET 
WIRING PER TABLE I. 


Fig. 8—565LK Telephone Set—Modified for Use With F-57948 (MD) or 30-Type Voice Coupler Using Cutoff 


OOL-LLE-E9¥ NOILDIS ‘S SSI 


SECTION 463-311-100 


30-TYPE 

VOICE 

COUPLER 
| 


IS42A 
rR; INDUCTOR R 
Y SY 


SEE 
TABLE P 


RING LINK 
REMOVED 


TO C.0. 


Fig. 9—1542A Inductor Used With 30-Type Voice 
Coupler (When Modified for RFI) 


TABLE A 


TYPICAL TELEPHONE SET — MODIFIED FOR USE WITH 
30-TYPE VOICE COUPLER 


FROM 
NETWORK 


Exclusion 
Modification to connect Key 
voice coupler to CO line (Ordered 


Separately ) 


Operation of exclusion key | Exclusion Key | O-W 
disables RCVR RCVR W 


Operation of exclusion key 
disables TRMTR 


Note: See Figure 4 for example. 
* Insulate and store. 
+ Splice using D161488 connector. 
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TABLE B 


502B TELEPHONE SET — MODIFIED FOR USE WITH 
F-57948 (MD) OR 30-TYPE VOICE COUPLER (See Note) 


REMOVE FROM CONNECT TO 
WIRE OR 
LEAD 


TERM. TERM. 
penis NETWORK araie NETWORK 
Mtg 
Cord* 
ee ae: 
i pu | 


Note: Refer to Fig. 5 for connections to F-57948 (MD) or 30-type voice couplers. 
* Insulate and store (BL) and (W) mounting cord leads if not required for A lead control. Disconnect, 
insulate, and store (Y) lead of F-57948 (MD) voice coupler. 


Modification to connect 
voice coupler to line 
and telephone set 


it 
oH 


TABLE C 


MODIFICATION OF 511D TELEPHONE SET FOR USE 
WITH F-57948 (MD) OR 30-TYPE VOICE COUPLER (See Note) 


REMOVE FROM CONNECT TO 
WIRE OR LEAD TERM. TERM. 
STRIP NETWORK SR Ip NETWORK 
BL-W 
Cord 


Modification to connect C4A 
voice coupler to line and Ringer 
telephone set 


Lae) 
| BK 
| Rt 
- 
a a 
=o 
| 86 
Rk 
| SR 
ow 


Hh 
re}; DO 


Operation of 584A key 584A Key 
disables TRMTR TRMTR 
Operation of 584A key 084A Key 
disables RCVR RCVR 


Note: Refer to Fig. 6 for CO, mounting cord, and interconnections to F-57948 (MD) or 30-type 
voice coupler. If needed, MD lead colors are shown in Fig. 6. If A lead control is required, 
use (W-S) and (O-W) mounting leads to extend A and AI to line circuit. If 3-type speaker- 
phone is required, refer to appropriate connection section in Division 512. 

*Insulate and store unused mounting cord leads and (Y) lead of F-57948 (MD) voice 
coupler. 

If C4B ringer is used, (S) lead will be on terminal 5 on terminal strip; move to L2 of 
network. 
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TABLE D 


511D TELEPHONE SET — MODIFIED FOR 
TIP PARTY IDENTIFYING GROUND AND USE WITH 
F-57948 (MD) OR 30-TYPE VOICE COUPLER (Note 1) 


CONNECTIONS SET MODIFICATIONS 
42A 30-TYPE F67948 | REMOVE FROM | CONNECT TO 


CONN.| VOICE 
NET- | TERM.| NET- 
WORK | STRIP | WORK 


BLK. | COUPLER| TERM. TERM. 


= 
g 


STRIP STRIP 


Inside wire at conn 
blk or F-57948 (MD) 
term. 


Mtg cord at conn 
blk or F-57948 (MD) 
term. strip (Note 2) 


All Other 


Inside wire from conn 
blk to 30A-type V/C 


bo] 


7 


1 


Modifications 
to connect tele- 
phone set and 
voice coupler 
to line 


—_ 
—_ 
a 
Ee 


Operation of line | SR 
key disables TRMTR | TRMTR oe 
Operation of line 
key disables RCVR RCVR | ow | 


Notes: 

1. Connections shown are for tip party with 10002 to ground. For 26502, connect ringer leads 
as follows: (R) and (BK) to network terminal B, (S) to network terminal K and (S-R) to terminal 
strip 7. 

2. Disconnect, insulate, and store (Y) lead of F-57948 (MD) voice coupler. 

* Insulate and store. 

+ C4A ringer must be used; TPI cannot be supplied with CAB ringer. 


SEREAROTEERRRDEERRSCGCOOSSCGE 
CETTE TT 
TUT Perr 
BERERRECCCCRMNCCOCANEEERRNDEL 
SGUGECMNNN AAC CANRAURENENRBED 
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TABLE E 


MODIFICATION OF 511F TELEPHONE SET FOR USE 
WITH F-57948 (MD) OR 30-TYPE VOICE COUPLER 
(See Note) 


REMOVE FROM CONNECT TO 


ae ee 
ee 


Ea 


Exclusion 
Key 
Line 
Switch 
Add 
Strap 
Operation of 584E key o84E Key 
disables TRMTR TRMTR 


Operation of 584E key o84E Key 
disables RCVR RCVR 


Note: Refer to Fig. 7 for CO, mounting cord, and interconnections to F-57948 (MD) or 30-type voice 
couplers. If A lead control is required, use (W-O) and (O-W) mounting cord leads to extend A 
and A1 to line circuit. If 3-type speakerphone is required move (G-V) mounting cord lead to 
terminal strip 16 and (V-S) to 3; then connect per appropriate connection section in Division 
512. 

* Insulate and store unused mounting cord leads and (Y) lead of F-57948 (MD) voice coupler. 
+ If HIA ringer is used, (R) lead will be on terminal 1. Move to terminal 12 on terminal strip. 


Modification to connect 
voice coupler to line and 
telephone set 


0 
5) 
20 


bt | 
bo] Re 


15 
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TABLE F 


511F TELEPHONE SET — MODIFIED FOR TIP PARTY 
IDENTIFYING GROUND AND USE WITH F-57948 (MD) OR 30-TYPE 
VOICE COUPLER (Note 1) 
CONN.| VOICE 


sing 
LEAD BLK. COUPLER | TERM. TERM. | NET- TERM. | NET- 
STRIP STRIP | WORK | STRIP | WORK 


_ 
ee 


CONNECTIONS SET MODIFICATIONS 


42A 30-TYPE F-57948 REMOVE FROM CONNECT TO 


= 
29 


Inside wire at conn 
blk or F-57948 (MD) 
term. strip 


|e 
Ring 
ow 
wane 
ewe 
av 


Inside wire from conn 

blk to 30-type V/C 

Cord BL-W 
T 


cs 


Exclusion 


Ee 

= 

Log 

os 

ee! 

aod 

ae 

a! 

asad 

Go} 
Ge 
Switch hee le ad 
(oe 

ee 

ae 

ee 

ae 

ba 


Q 


re 


Mtg cord at conn 

blk or F-57948 (MD) 
term. strip 

(Note 2) 


Q 


12 


jo 


ase 
Lo 
east 
a aw 
ce ae 

A | 
ae et 
er a 
La 


Modifications to 
connect telephone 
set and voice 
coupler to line 


ot 
ee al 
ee (ee 
Ee 
ze 


iw) 


Ea 
ca 
ae. ete 
key disables TRMTR | TRMTR | R | 
ae, Lee 
key disables RCVR 


Notes: 

1. Connections shown are for tip party with 10000 to ground. For 26502, connect ringer leads as 
follows: (R) and (BK) to network terminal B, (S) to K, and (S-R) to L2. 

2. Disconnect, insulate, and store (Y) lead of F-57948 (MD) voice coupler. 

* Insulate and store. 

{ HIA ringer must be used; TPI cannot be supplied with HIB ringer. 


PR | 1 
Lee! 
PR | 3 | 


i) re | PO on 
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TABLE G 


MODIFICATION OF 558C/D TELEPHONE SET FOR USE 
WITH 30-TYPE VOICE COUPLER (See Note) 


CONNECTIONS SET MODIFICATIONS 
WIRE 
an TELSET A2A 30. REMOVE FROM | CONNECT TO 
LEAD TERM | NET- | CONN | TYPE TERM | NET- | TERM | NET- 
STRIP | WORK | BLK COUPLER STRIP | WORK| STRIP | WORK 


T 


Inside wire 
at conn blk 


Inside wire at 
telephone set 


av 


Inside wire conn 
blk to voice 
coupler 


R 
T 
R 
ak 
T 
R 
K 


1 
1 
1 
1 
y 


584B/F 
e 
EXCN 
Key 
Line 
Switch 
Add 
Strap 


584B/F 

Disable Key 

TRMTR oe 
TRMTR 
084B/F 

Disable Key 

RCVR Cee 

RCVR W 


Note: If A lead control is required, connect Al to terminal 12 and A to terminal 9 on terminal 
strip in telephone set. 


Basic 
modifications 
to connect 
voice coupler 
to telephone 
set and line 


op) 
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TABLE H 


MODIFICATION OF 558F TELEPHONE SET FOR USE 
WITH 30-TYPE VOICE COUPLER (See Note) 


| | CONNECTIONS SET MODIFICATIONS 
SO | WIRE | TELSET : REMOVE FROM | CONNECT TO 
ee 424 30- | 
q | TERM | NET- | CONN| TYPE TERM | NET- | TERM| NET- 
LEAD 
| STRIP | worRK | BLK COUPLER STRIP | WORK | STRIP | WORK 


a. a a 

Inside wire R a ae 
at conn blk T1 a ae 
cS a 

ee ie 


Inside wire 
at telephone set 


Inside wire 
conn blk to 
voice coupler 


bes b4 


as) 


Basic 
modifications 
to connect 
voice coupler 
to telephone set 
and line 


Disable 
TRMTR 


Disable 
RCVR 


a Rip] e 


Note: If A lead control is required, connect Al to terminal 4 and A to terminal 3 on terminal 
strip in telephone set. 
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TABLE | 


565LK TELEPHONE SET — MODIFIED FOR USE WITH 
F-57948 (MD) OR 30-TYPE VOICE COUPLER (See Note) 


REMOVE FROM CONNECT TO 


WIRE OR 589AJ KEY 589AJ KEY 
LEAD TERM. NETWORK TERM. NETWORK 
STRIP STRIP 
a ee 


D-179935 
Exclusion 


Modifications to connect 


voice coupler to any line Key 
picked up in telephone (Ordered 
set | Separately ) 


Mtg Cord 
D89AJI Key 


Operation of cut-off key 
disables RCVR 


Operation of cut-off key 
disables TRMTR 


Note: Refer to Fig. 8 for connections to F-57948 (MD) or 30-type voice coupler. If a 3-type 
speakerphone is required, connect as shown in appropriate section in Division 512. 
*Insulate and store. 


589AJ Key 
TRMTR 
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SECTION 463-311-100 


TABLE J 


MODIFICATION OF 712B TELEPHONE SET FOR USE 
WITH 30-TYPE VOICE COUPLER (See Note) 


CONNECTIONS SET MODIFICATIONS 
WIRE 
LEAD af ADA 30. REMOVE FROM | CONNECT TO 
DESIG 
LEAD | CONN He TERM | NET- | TERM] NET- 
BLK COUPLER strip | work | strip | WORK 
Ay 


Mounting cord* 
at connecting 
block 


= 
KI 


on ai bes 
<j) Q) 2/8 


ae) 
_ 


Inside wire from 
conn blk to 30- 
type voice coupler 


i 


638A S-R 
Key V 
BR 
Basic EXCN 
modifications W 
to connect BK 
telephone set and 
voice coupler Line BR 
to line Switch G 
S-R 


Disable 
TRMTR 
TRMTR 


ala} o| |= 
ra 


638A 
Disable Key 


Note: If A lead control is required, connect Al to terminal E1 and A to terminal 8 on 
terminal strip in telephone set. 
*Insulate and store unused leads. 
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TABLE K 


2502B TELEPHONE SET — MODIFIED FOR USE WITH 
F-57948 (MD) OR 30-TYPE VOICE COUPLER (See Note) 


REMOVE FROM CONNECT TO 
WIRE OR 
LEAD 


TERM. TERM. 
STRIP NETWORK STRIP NETWORK 
Mtg 
Cord* : 
a 
eer ee 


Note: Refer to Fig. 5 for connections to F-57948 (MD) or 30-type voice couplers. 
* Insulate and store (BL) and (W) mounting cord leads if not required for A lead control. Disconnect, 
insulate, and store (Y) lead of F-57948 (MD) voice coupler. 


Modification to connect 
voice coupler to line 
and telephone set 
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SECTION 463-311-100 


TABLE L 


2511F TELEPHONE SET — MODIFIED FOR USE WITH 
F-57948 (MD) OR 30-TYPE VOICE COUPLER (See Note) 


REMOVE FROM CONNECT TO 


ee TERM. TERM. 
LEAD 
STRIP NETWORK STRIP NETWORK 


_ 
iw) 


HIB a+ 


Modification to connect 
voice coupler to line 
and telephone set 


a 
=) 
ga 
© 
Ss 
a 
he 
o>) 


ne 

oO; o;o 
_ 

co} & 


t 
i) 


aeeee 


Key 


Line 
Switch 


oa [6 
Operation of 631B (line) 631B Key | G-BK | F 


Operation of 631B (line) 631B Key 
key disables RCVR RCVR 


Note: Refer to Fig. 7 for connections to F-57948 (MD) or 80-type voice coupler and 42A conn blk 
and to CO line. If A lead control is required, use (O-W) and W-O) mounting cord leads to extend Al 
and A to line circuit. If 3-type speakerphone is required, move (G-V) mounting cord lead to terminal 
strip 16 and (V-S) to 8; move (V-G) mounting cord lead and (O) dial lead to an unused terminal; then 
connect per appropriate connection section in Division 512. 
*Insulate and store unused mounting cords leads. Disconnect, insulate and store (Y) lead of 

F-57948 (MD) voice coupler. 
yIf HIA ringer is used, (R) lead will be on terminal 1; move to terminal 12 of terminal strip. 


4 
bo 
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TABLE M 


MODIFICATION OF 2558D TELEPHONE SET FOR USE 
WITH 30-TYPE COUPLER 


CONNECTIONS SET MODIFICATIONS 

joie TELSET 42a | 30. REMOVE FROM | CONNECT TO 

LEAD TERM | NET- | CONN] TYPE TERM | NET- | TERM | NET- 

STRIP | WORK | BLK COUPLER STRIP | WORK | STRIP | WORK 
ee ee ee ed 


ae) 


Inside wire 
at conn blk 


28, 
fund 


bE | a 


Inside wire 
at telephone set 


oe 


Inside wire 
conn blk to 
voice coupler 


hr | 


modifications 
to connect 
voice coupler 


RR 


= Gi} 


an 
os dae set Lin e pe 
TRMTR jae bel 


584H G-BK 
Disable 


RCVR 


a 
4 


aa 


a 
Q? 
<< 
os 
[6 
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SECTION 463-311-100 


TABLE N 


2565LK TELEPHONE SET — MODIFIED FOR USE WITH 
F-57948 (MD) OR 30-TYPE VOICE COUPLER (See Note) 


REMOVE FROM CONNECT TO 


WIRE OR 589AJ KEY 589AJ KEY 
TERM. NETWORK TERM. NETWORK 
STRIP STRIP 


a, D-1799385 
_ Modifications to connect Exclusion 


voice coupler to any line Key 
picked up in telephone (Ordered 


set Separately ) 


| Mtg Cord V-BL 
Operation of cut-off key | 589AJ Key | Y-BR 
disables RCVR RCVR 
Operation of cut-off key | 589Ad Key 
disables TRMTR TRMTR 


Note: Refer to Fig. 8 for connections to F-57948 (MD) or 30-type voice coupler. Ifa 3-type 
speakerphone is required, connect as shown in appropriate section in Division 512. 
*Insulate and store. 
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Mounting cord 
at connecting 
block * 


Inside wire 
conn blk to 
voice coupler 


Basic 
modifications 
to connect 
voice coupler to 
telephone set 
and line 
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TABLE O 


MODIFICATION OF 2712B TELEPHONE SET FOR USE 
WITH 30-TYPE VOICE COUPLER 


CONNECTIONS SET MODIFICATIONS 
420 30- REMOVE FROM CONNECT TO 


CONN | TYPE TERM NET- TERM NET- 

BLK COUPLER STRIP | WORK | STRIP | WORK 
pT fwent)@ | TT 
PR feew) Ro} 


Line 
Switch 


Add 
Strap 


638B 
Disable Key 
TRMTR 
a 
638B 
Disable Key 
RCVR 
RCVR 


*Insulate and store unused leads. 
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TABLE P 


1542A INDUCTOR CONNECTIONS TO TELEPHONE SETS 
MODIFIED FOR RFI 


1542A TELEPHONE SETS 


IN 
Ebert ha 558C/D 558F 565LK 712B 2511F 
2565LK 2712B 


RR RR RR RR RR 
on on on on on 
NET NET NET | NET | NET 


L2 

on 

TS 
3 12 
on on 
TS TS 
1 16 
on on 
TS TS 


*Connect to appropriate mounting cord leads or terminals on 66E connecting block. See 
Fig. 9 and appropriate telephone set figure or table. Terminals R and G of 1542A 
inductor are connected to 1 and 2 of 30-type voice coupler, or 4 and 5 of F-57948(MD) 
voice coupler. 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-311-103 
issue 2, November 1971 


VOICE CONNECTING ARRANGEMENTS CDN AND CD5 
111A INTERCONNECTING UNIT, 69H APPARATUS MOUNTING 
AND 606A PANEL 


1. GENERAL 


1.01 This section provides identification, installation, 

operation, maintenance, and connection 
information on the 111A Interconnecting Unit (IU) 
and 69H apparatus mounting or 606A panel when 
used in Voice Connecting Arrangements CDN and 
CD65. 


1.02 This section is being reissued to show 
information for the 606A panel. 


1.03 The size of the job on initial installation 

and the expected growth should be the 
determining factor in selecting the proper equipment. 
It is recommended to use the 69H apparatus mounting 
for one to two circuits and the 606A panel for three 
to six circuits. 


1.04 Ifthe customer wants a copy of the Technical 

Reference which covers this interface 
specification, the customer should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


1.05 This issue of the section is based on the 
following drawing: 


SD-69614-01 Issue 8D —111A IU 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing(s), 
reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 
PURPOSE 


e To provide a means for connecting a Bell 
System 1A2 Key Telephone System (KTS) 
line to a customer-provided (CP) 
intercommunicating (intercom) system. 
Supervision and the means to establish 


connections are provided by a Bell System 
key telephone control station. 


e To limit excessive levels from CP equipment 
and to provide protection for personnel 
against hazardous voltages. 


APPLICATION 
e 1A2 Key Telephone System 
ORDERING GUIDE 


e Unit, Interconnecting 111A (one per central 
office[CO] line, Fig. 1) 


Associated Apparatus (Order Separately) 
For 69H Apparatus Mounting, Fig. 2. 


e Mounting, Apparatus, 69H (one per two 111A 
IUs installed on a 28-inch relay rack using 
99-type brackets or in a 16-type apparatus 
mounting). 


e Block, Connecting, 66M1-50 (as required, Fig. 
3). 


e Block, Connecting, 66B4-25 (as required). 


e Cable, Connector, A25B (one per 69H apparatus 
mounting). 


e Clip, Bridging, B (as required, Fig. 3). 


e Wire, ‘‘D” inside, or equivalent (for cabling 
from 66B4-25 connecting block to 66M1-50 
interface connecting block). 


e Unit, Telephone, Key, 400D (one per CO 
line and one per CP intercom line). Installed 
in key service unit or panel. (The 584-type 
panel or 69-type apparatus mounting may 
be used to mount 400D.) 
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TBI 
FOR OPTION STRAPPING 


Fig. 1—111A Interconnecting Unit 


e Diode, KS-15724,L1 or equivalent (one per 
each key telephone set used as a control 
station for Voice Connecting Arrangement 
CD5 or two per station if BL lead is 
multipled). 

}For 606A Panel, Fig. 4 and 5 
e Panel, 606A (one per six 111A IUs). 


e Brackets, 99-Type (one per three 606A 
panels). 


@ Fuse, 24E, 1/2 ampere (eight furnished per 
606A panel). 


e Block, Connecting, 66M1-50 (as required, Fig. 
3). 


e Clip, Bridging, B (as required, Fig. 3). 

e Block, Connecting, 66B4-25 (as required). 

e Cable, Connector, A25B (two per 606A 
panel). 
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e Wire, “D” inside, or equivalent (for cabling 
from 66B4-25 connecting block to 66M1-50 
interface connecting block). 


e Unit, Telephone, Key, 400D (one per CO 
line and one per CP intercom line). Installed 
in key service unit panel as required. (The 
584-type panel or 69-type apparatus mounting 
may be used to mount 400D KTU.) 


e Diode, KS-15724, L1 or equivalent (one per 
each key telephone set used as a control 
station for Voice Connecting Arrangement 
CD5, or two per station if BL lead is 
multipled).@ 

DESIGN FEATURES 
111A Interconnecting Unit 


e Circuitry is provided on a 4-inch, 40-pin 
printed wiring board. 


e Provides voice frequency coupling only. 
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Fig. 2—69H Apparatus Mounting With 111A Interconnecting Unit 


e Option terminals. e Voice Connecting Arrangement CD5 (Y option) 
provides supervision and circuit release 
e Mounts in 69H apparatus mounting or 9606A control at the Bell System control station. 
panel.@ 
e Provides a holding bridge across the tip 
e Prevents switchhook dialing from the CP and ring of both associated 400D KTUs. 
equipment. 
e Requires 0.047 ampere at 26V de. 69H Apparatus Mounting 
e Voice Connecting Arrangement CDN (Z e Equipped with two 914-type 40-pin connectors 
option) provides a supervisory lamp at the factory-wired to a 50-pin KS-type connector 
Bell System control station and circuit release 
contro! at the CP intercom station. e Designed to mount two 111A IUs 
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CUSTOMER CIRCUIT 
SIDE NUMBER 
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B BRIDGING CLIP 


Fig. 3—66M1-50 Interface Connecting Block 
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606A PANEL 


oi 
m, CONNECTOR 
| CABLES 


SPEER tea ence nen crtrrenen i > 
RCL IK AEN TERI Re 2 8 


o 


Fig. 4—606A Panel With 111A Interconnecting Unit 


e For mounting on a standard relay rack using 


99-type brackets or in a 16-type apparatus 
mounting. 


§606A Panel 


e Equipped with six 914-type 40-pin connectors 
and two factory-wired 50-pin KS-16671 plugs 


e Designed to mount six 111A IUs 


e Fuse panel included 


e Approximate size 6 by 8 by 9 inches 


e For mounting on a standard relay rack using 


99-type brackets or in a 16-type apparatus 
mounting. 


3. INSTALLATION 


3.01 Locate Connecting Arrangement CDN or 

CD5 in an area free of dampness and excessive 
dust or dirt with adequate room for access to 
front and rear of equipment. 


3.02 The CP equipment must be located so that 


the maximum loop resistance from the 111A 
IU does not exceed 50 ohms (Fig. 6). 
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Fig. 5—606A Panel (Rear View) 


3.03 One 111A IU must be provided for each 
circuit between the CP intercom system 
and a Bell System CO line. 


3.04 The connecting arrangement should be located 
as close as possible to the 1A2 KTS for 
convenience in wiring and strapping. 


3.05 Leads associated with each circuit to a CP 

intercom line should be terminated on a 
66M1-50 connecting block and lead designations 
should be stenciled (Fig. 3). 


3.06 CD5 (Y Option): Install station busy lamp 
circuit in Bell System control station key 
telephone set. A KS-15724, List 1 diode (or 
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equivalent) is required for each busy lamp circuit. 
When BL lead is multipled, a KS-15724, List 1 
diode or equivalent must be installed in series with 
each BL lead, using an available spare terminal. 
All associated stations must be on-hook to release 
the circuit. 


3.07 CDN (Z Option): Install a lamp (+10V ac) 
in or associated with the nonlocking key in 
the control station. 


69H Apparatus Mounting 


3.08 Mount the 69H apparatus mounting on either 
a standard relay rack using 99-type brackets 


4000 


LINE CKT 
(1) 


-24V 
TO !A2 KTS 
POWER GRD (NOTE 2) 
SUPPLY + 10V @ 
(NOTE |) | —--—< 


66B4-25 
CONNE CTING 
BLOCK 


606A 
PANEL 
OR @) 66MI- 50 
69H G INTERFACE 
APP CONNECTING 
MTG Y) BLOCK 
WITH 
WiA IU 
s @ S 


NOTES: 


|. POWER SUPPLY CONNECTS TO REAR OF 606A PANEL (SEE FIG 5). 
2. GROUND RETURN SHALL BE COMMON WITH KTS 


@ OPTION ,VCA-CON 
@) OPTION, vCA-CD5 
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L 


LG 
R OR Ri 


CONTROL 
STATION 
BELL 
SYSTEM 
KEY 
TELEPHONE 
SET 


) LG |R OR] RI 


400D 
LINE CKT 
(2) 


CUSTOMER 
PROVIDED 
INTERCOM 
SYSTEM 
ec) 
<4—_———_» 
CG 
2. 


Fig. 6—Block Diagram—Voice Connecting Arrangement CDN or CD5 
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or in a 16-type apparatus mounting. Connect a 
separate ground wire to frame of rack or mounting. 


3.09 Connect an A25B connector cable to the plug 

on the rear of the 69H apparatus mounting 
and terminate the raw end on the 66B4-25 connecting 
block following the wiring plan shown in Fig. 7 
and 8. 


3.10 Connect leads to the two 400D KTUs, KTS 
power supply, and key telephone station as 
shown in Fig. 7 and 8. 


3.11 Extend leads to the CP equipment from 

the 66B4-25 connecting block and 400D KTU 
No. 2 to the 66M1-50 interface connecting block. 
Stencil lead designations on the fanning strip of 
the 66M1-50 interface connecting block, Fig. 3. 


3.12 The customer must terminate the CP 

equipment to the 66M1-50 interface connecting 
block using the four terminals stenciled on the 
customer side. 


»606A Panel 


3.13 Mount the 606A panel on either a standard 

relay rack using 99-type brackets or ir a 16- 
type apparatus mounting. Connect a separate 
ground wire to rack or mounting 


3.14 Two A25B connector cables are connected 

to the Pl and P3 plugs on the rear of the 
606A panel. Pl connects to the upper three 111A 
IUs and P3 connects to the three lower 111A IUs 
as shown in Fig. 4. 


3.15 Terminate the raw ends of the A25B connector 
cables to the 66B4-25 connecting block 
following the wiring plan shown in Fig. 9 and 10. 


3.16 Connect leads to the two 400D KTUs, KTS 
power supply, and key telephone station as 
shown in Fig. 5, 7, 9, and 10. 


3.17. Extend leads to the CP equipment from 

the 66B4-25 and 400D No. 2 to the 66M1-50 
interface connecting block. Stencil lead designations 
on the fanning strip of the connecting block, Fig. 3. 


3.18 The customer must terminate the CP 

equipment to the 66M1-50 interface connecting 
block using the four terminals stenciled on the 
customer side.¢ 
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111A Interconnecting Unit 


3.19 Strap terminals on TB1 of the 111A IU to 
obtain desired option (Fig. 1). Check for 
continuity after strapping. 


3.20 Loosen screw securing retaining clip to 69H 
apparatus mounting or »606A panel@ and 
raise clip to provide access to mounting or panel. 


3.21 Align 111A IU in mounting guides and 

properly seat connector fingers of printed 
wiring board in connector of 69H mounting or 
»606A panel.¢ 


3.22 Position retaining clip and tighten screw. 


3.23 Stencil circuit and connection information, 
as required, onto designation strip of retaining 
clip. 


3.24 Perform tests in Part 5 after installation. 
4. OPERATIONS 
4.01 Incoming Call to CP Intercom Station: 


e On an incoming call to be connected to a 
CP intercom station, the attendant: 


(1) Places the CO call on hold 


(2) Depresses a button associated with the CP 
intercom system 


(8) Establishes a connection to the requested 
intercom station 


(4) Depresses the nonlocking pushbutton to 

operate the TR relay of the associated 111A 
IU which completes a talking path between the 
CO line and the CP intercom station. 


- CDN (Z Option) 


(5) When step (4) is completed, the attendant 

may use other pickup buttons to answer 
incoming calls or establish outgoing calls or the 
attendant can go on-hook. 


(6) When the CP intercom station goes on-hook, 
the 111A IU and all associated line units are 
restored to normal. 


(NOTE 2) 
CKT BUSY LAMP HOLD: ®) 
ASSOC WITH (y) (NOTE 3) aaa 
NL KEY 1 { @ } 
BELL SYSTEM Net gg 
CONTROL STATION, (2) ehiscn CO LINE 
ati TYPICAL KEY TEL SET HOOK CP LINE 


(NOTE 1) ASE has 6 geet at mag a Sage 


J\\ WIRD ~ Moo Be ea eS —~f-----f-¢ 
O €<30 TR 
R | TR 
a | | 2 
j | TR 
1 | 1 © ane TR | 
| 
| 
| | 
| 
R 
l 
I 
O | 
| 
l 
| 
| 
| 
| 


i= 9 
| 
I 
I 
| 
i 
| 
l 
I 
I 
| 
| 
I 
Kil4 


36>) 


¥ 


ae 


TO C.0. 


6 eBng 


SWITCH 


(NOTE |) 


NOTES: 


FOR LEAD COLORS, PIN, AND 

TERMINAL NUMBERS, SEE FIG. 8 

(69H APP MTG) OR 9 AND 10 

(606A PANEL ) 

INSTALL STATION BUSY LAMP CIRCUIT 
IN TELEPHONE SET. (Y OPTION) 

WHEN THE BL LEAD 1S MULTIPLED 
INSTALL A KS-15724 LI DIODE OR 
EQUIVALENT IN SERIES WITH EACH BL 
LEAD USING AN AVAILABLE SPARE 
TERMINAL. ALL ASSOCIATED STATIONS 
MUST BE ON-HOOK TO RELEASE CIRCUIT. 
THE TOTAL LOOP RESISTANCE OF THE 

S, CS, G, CG LEADS AND THE OPERATED 
CUSTOMER-PROVIDED CONTACT SHALL 

NOT EXCEED 50 OHMS DC. THE TOTAL 
LOOP RESISTANCE OF THE R, CR, T AND 
CT LEADS SHALL NOT EXCEED 

50 OHMS OC. 

THE DC POTENTIAL ACROSS THE 
COMBINATION LI AND R2 (RING AND 
TIP) SHALL NOT EXCEED 25.0 VOLTS 
WHEN THE CIRCUIT IS IN THE 
OPERATED CONDITION. 

OPTIONS: 

(Y) voIce CONNECTING ARRANGEMENT CD5 
@) VOICE CONNECTING ARRANGEMENT CON 


INTERCOM 
SYS 
CT 


(NOTE 4) 


B BRIDGING 
CLIP OR 
WIRE STRAP 


66MI-50 
INTERFACE 
CONN 

BLOCK 


Fig. 7—Simplified Schematic Voice Connecting Arrangement CDN or CD5 Using 69H Apparatus Mounting 
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CONNECTIONS FOR VOICE CONNECTING ARRANGEMENT CON OR CO5 


A25B 66B4~25 \A2 KTS (SEE NOTE) 
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OPTION 
STRAP 


% 2 OPTION (CONNECTING ARRANGEMENT CON) ¢ ASSOCIATED WITH KEY APPEARANCE AT CONTROL STATION. SEE FIG. 7 
+ Y OPTION (CONNECTING ARRANGEMENT CD5) 


NOTE: 
REFER TO FIG.7 FOR ADDITIONAL CONTROL STATION CONNECTIONS TO 400D KTUS. 


Fig. 8—Connections for Voice Connecting Arrangement CDN or CD5 Using 69H Apparatus Mounting 
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re | FOR en CONNECTING ARRANGEMENT CDN OR CDS 
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CONNECTOR ee eel ee rediaeren, 4 BLOCK | INTERFACE 


LEAD CONT 4000 4000 


QI4A COND »| OESIG Ao Oe B COEF are STA KTU(I) | KTU(2) | CONN BLOCK 
CONN a — BLK a CONN BLK] CONN BLK] 97—o o—o 


Y OPTION 


© OSTRAP  NL# 
[won| | iv | 


ae ea 
Bo ee ae 


i a 
| (BK-BL)] SPARE | 2! | 
eran) 22 
| (BK-0) | 


() 
O 
O 
O 
O 
© 
° 
O 
O 


(2) 
vu 
a 
ae. 
09090 0 


z 
Fad 
+ 


0'0 00 000 


CP+ 


Y OPTION 
STRAP NL# 


O 
e 
° 
O 
© 


cpt (: 


NL# 


cot 


0.0 0 00°00 O 


cP+ 


Y OPTION 
STRAP NL# 


Ou 0m o 6 oe me mre meme momo meme 
00000 


oOo 


% Z OPTION (CONNECTING ARRANGEMENT CON) = # ASSOCIATED WITH KEY APPEARANCE AT CONTROL STATION, SEE FIG. 7 
+ Y OPTION (CONNECTING ARRANGEMENT CD5) 


NOTE: 
CONNECT IA2 KTS POWER SUPPLY TO FUSE PANEL ON REAR OF 606A PANEL, REFER TO FIG. 7 FOR 
ADDITIONAL STATION CONNECTIONS TO 4000 KTUS, 


Fig. 9—Connections for Voice Connecting Arrangement CDN or CD5 Using 606A Panel 
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CONNECTIONS FOR VOICE CONNECTING ARRANGEMENT CDN OR CD5 
A25B (P3 B4- 
ery (P3) 6684-25 1A2 KTS 
CONNECTOR CABLE LEAD CONNECTING BLOCK 2 (SEE NOTE) 
914A COND DESIG CONT [4000 400D 
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% Z OPTION (CONNECTING ARRANGEMENT CON) # ASSOCIATED WITH KEY APPEARANCE AT CONTROL STATION. SEE FIG. 7 
t Y OPTION (CONNECTING ARRANGEMENT CD5) 


NOTE: 
CONNECT IA2 KTS POWER SUPPLY TO FUSE PANEL ON REAR OF 606A PANEL, REFER TO FIG.7 
FOR ADDITIONAL STATION CONNECTIONS TO 400D KTUS 


Fig. 10—Connecctions for Voice Connecting Arrangement CDN or CD5 Using 606A Panel 
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CD5 (Y Option) 


(7) When step (4) is completed, the attendant 

may use other pickup buttons to answer 
incoming calls or establish outgoing calls or 
operate the HOLD key. 


Male The attendant cannot go on-hook 
until conversation is terminated 
because TR relay is held operated by 
a ground through the switchhook 
contacts. 


(8) By periodically monitoring the connection, 
the attendant determines when the conversation 

has been terminated and then goes on-hook to 

release the 111A IU and associated line units. 


4.02 Outgoing Call from CP Intercom Station: 


e On an outgoing call from a CP intercom 
station to be connected to a CO line, the 
attendant at the control station: 


(1) Places the intercom station on HOLD. 


(2) Depresses a button associated with a CO 
line. 


(3) Dials the requested CO number. 


(4) When connection is established between the 

Bell System control station and the CO line, 
the attendant depresses the nonlocking pushbutton 
to operate the TR relay of the associated 111A 
IU which completes a talking path between the 
CP intercom station and the CO line. 


CDN (Z Option) 


(5) When step (4) is completed, the attendant 

may use other pickup buttons to answer 
incoming calls or establish outgoing calls or the 
attendant can go on-hook. 


(6) When the intercom station goes on-hook, 
the 111A IU and all associated line units are 
restored to normal. 


CD5 (Y Option) 


(7) When step (4) is completed, the attendant 
may use other pickup buttons to answer 
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incoming calls or establish outgoing calls or 
operate HOLD key. 


Belz The attendant cannot go on-hook 
until conversation is terminated 
because TR relay is held operated by 
a ground through the switchhook 
contacts. 


(8) By periodically monitoring the connection, 

the attendant determines when conversation 
is terminated and then goes on-hook to release 
the 111A IU and associated line units. 


5. MAINTENANCE 


5.01 Check the CO line and check for blown 
fuses, loose or broken connections. 


5.02 Open the four leads to the circuit under 

test at the interface connecting block by 
removing the B bridging clips (or wire straps) and 
perform the following tests: 


CD5 (Y Option) 


(a) Using a 1013A (or equivalent) hand test set, 

clip to the tip and ring of the CO line 
associated with the 111A IU under test at the 
66B4-25 connecting block. 


(b) Operate the switch on the hand test set to 
TALK; dial a CO number that will return 
1000 Hz test tone. 


(c) Go off-hook and operate NL key on Bell 

System control key telephone set, momentarily. 
The TR relay should operate cutting through 
the transmission path. 


(d) Remove the hand test set from tip and ring 

of the CO line, operate switch to MON, 
and clip to terminals CT and CR at the 66M1-50 
interface connecting block. 1000-Hz test tone 
should be heard. 


(e) Go on-hook at Bell System control key 
telephone set. The TR relay should release 
and 1000-Hz test tone will be removed. 
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CDN (Z Option) | 5.04 If the tests described aresatisfactory,remove 
| all test connections and replace the B bridging 
(a) Connect a strap between terminals CS and clips (or wire straps) on the interface connecting 


CG on the Telephone Company side of the block. 
66M1-50 interface connecting block. a 
Do not attempt any tests or repairs 
(b) Using a 1018A (or equivalent) hand test set, to the customer-provided equipment. 

clip to the tip and ring of the CO line | 
associated with the 111A IU under test, at the 
66B4-25 connecting block. 


6. CONNECTIONS 
(c) Operate the switch on the hand test set to | 
TALK, dial a CO number that will return 6.01 For connecting information using the 69H 
1000-Hz test tone. apparatus mounting, refer to Fig. 6, 7, and 


(d) Ground terminal CS on the 66M1-50 interface 
connecting block. TR relay should operate 6.02 For connecting information using the 606A 
cutting through the transmission path. panel, refer to Fig. 6, 9, and 10.¢ 


(e) Remove the hand test set from tip and ring 6.03 The same power supply used for the 1A2 
of CO line, operate switch to MON, and clip KTS should be used for the voice connecting 
to terminals CT and CR at the 66M1-50 interface arrangement. 
connecting block. 1000-Hz test tone should be 
heard. 6.04 Refer to the appropriate section in Division 
518 for 1A2 KTS information and connections. 
(f) Remove ground from terminal CS and 


1000-Hz test tone will still be heard. 6.05 The following are typical connecting circuits. 
(g) Remove the strap from terminals CS and (a) Key Telephone System No. 1A2, CO or | 
CG; TR relay should release and the 1000-Hz PBX line circuits—SD-69513-01. 


test tone will be removed. 
(b) Dial Intercom and Miscellaneous Panels— 


5.03 If the tests are not satisfactory, check wiring, SD-69608-01 

battery and ground to unit. If battery and 
ground are present and wiring is correct, replace (c) Key Telephone System No. 1A2; 518-, 514-, 
111A IU and retest. and 515-Type Key Service Units—SD-69597-01. 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-311-104 
Issue 2, January 1973 


VOICE CONNECTING ARRANGEMENTS CEBAX AND CEBBX 
111A INTERCONNECTING UNIT 
69H APPARATUS MOUNTING 
606A PANEL 


1. GENERAL 


1.01 This section provides identification, installation, 

operation, maintenance, and connection 
information on the 111A interconnecting unit (IU), 
formerly designated 482A KTU, and 69H apparatus 
mounting or 606A panel. 


1.02 This section is reissued to include information 
on the 606A panel. 


1.03 Voice Connecting Arrangements CEBAX and 
CEBBX provide for voice frequency coupling 
between a Bell System central office (CO) line and 
the customer-provided (CP) equipment through a 
Bell System provided key telephone system (KTS). 
Supervision and network control signaling are 
provided by a Bell System key telephone station. 


1.04 The customer should be informed of the 
proper use and operation of Voice Connecting 

Arrangement CEBAX and/or CEBBX by the 

manufacturer or supplier of his equipment. 


1.05 If the customer wants a copy of the Technical 

Reference which covers this interface 
specification, the customer should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


1.06 This issue of the section is based on the 
following drawing: 


SD-69614-01 Issue 8D (111A IU) 


If this section is to be used with equipment or 
apparatus reflecting a later issue of the drawing, 
_ reference should be made to the SD and CD to 
determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 
PURPOSE 
e To provide a means of connecting CP 
equipment, typically conferencing devices, 
to KTS lines using a multibutton key 
telephone set as the controlling station 
e To hold the CO line in a busy state 
e To limit excessive levels from CP equipment 
and to provide protection for personnel 
against hazardous voltages. 
APPLICATION 
e 1A1 or 1A2 Key Telephone Systems. 
ORDERING GUIDE 
e Unit, Interconnecting, 111A (Fig. 1) formerly 


designated 482A KTU (one per voice 
connecting arrangement). 


Associated Apparatus (Order Separately) 
Note: If a 28-inch relay rack is not provided 
on customer premises, order a 16C apparatus 


mounting or equivalent. 


e Mounting, Apparatus, 69H (one per two 111A 
IUs) 


or 
@ pPanel, 606A (one per six 111A IUs)¢ 
e Bracket, 99B (Fig. 2) 


e Block, Connecting, 66E38-25 (Fig. 3, as 
required) 


© American Telephone and Telegraph Company, 1973 


Printed in U.S.A. 
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TBI 
FOR OPTION STRAPPING 


Fig. 1— 111A Interconnecting Unité 


e Block, Connecting, 66B4-25 (as required) 

Note: Other connecting blocks can be used. 

e Diode, KS-15724, List 1, or equivalent (one 
per each 111A IU, also one per each key 


telephone set used as a control station) 


e Cable, Connector, A25B (one per 69H app 
mtg, ptwo per 606A panelé ) 


e Cable, Inside Wiring, D, or equivalent (for 
cabling from 66B4-25 connecting block to 
66E38-25 interface connecting block 


epFuse, 24E 1/2 ampere (eight per 606A 
panel)¢ 


@ Unit, Power, 19C2, or equivalent (locally 
engineered and installed when existing KTS 
power supply is insufficient). 


DESIGN FEATURES 


111A Interconnecting Unit 
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e Components mounted on 4-inch 40-pin 
double-sided printed wiring board 


e Option terminals 


e Provides voice frequency only access to 
the telecommunication network 


e Provides a dry contact closure to signal CP 
equipment 


e Provides for accepting supervisory signals 
from CP equipment 


e Requires 0.047 ampere at 26V dc. 


69H Apparatus Mounting 


e Equipped with two 914-type 40-pin connectors 
factory-wired to one KS-16671 50-pin plug 


e Designed to mount two 111A [Us 


e For mounting on standard relay rack or on 
16C apparatus mounting using 99B brackets. 
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69H APPARATUS 
MOUNTING 


Fig. 2—69H Apparatus Mounting With 111A Interconnecting Unité 


§606A Panel (Fig. 4 and 5) 


e Equipped with six 914-type 40-pin connectors 
factory-wired to two KS-16671 50-pin plugs 


e Designed to mount six 111A IUs 


e For mounting on standard relay rack or on 
16C apparatus mounting using 99B brackets 


e Fuse panel included 

e Approximate size 6 by 8 by 9 inches.¢ 
INSTALLATION 

Note 1: A KS-15724, List 1 diode or equivalent 


must be strapped between terminals 2 and 4 
on terminal board (TB1) of the 111A IU for 


3.01 


Voice Connecting Arrangements CEBAX and 
CEBBX (Fig. 6 and 7). 


Note 2: A KS-15724, List 1 diode or equivalent 
must be installed as a station busy lamp circuit 
in each control station as shown in Service 
Section (Division 502) for the particular set 
involved. 


Note 3: When Voice Connecting Arrangement 
CEBAX is used, a strap must be provided 


between G and BL leads (customer leads CG 
and CBL) at the interface connecting block 
on the Telephone Company side of the interface. 


Locate voice connecting arrangements as 
close as possible to the KTS for convenience 


of wiring and in an area free of dampness and 
excessive dust or dirt, with adequate room for 
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66E3-25 CONNECTING BLOCK 


INSULATE AND 
STORE SPARE 
CONDUCTORS 


ee ee ae 8 


TELEPHONE COMPANY 
PROVIDED AND 
INSTALLED CABLE 


CKT | —TERMINAL |! TO 6 
CKT 2 —TERMINAL 7 TO 12 

CKT 3 —~TERMINAL 13 TO 18 
CKT 4—TERMINAL I9 TO 24 
CKT 5 —TERMINAL 25 TO 30 
CKT 6 ~ TERMINAL 31 


KS-TYPE 
CONNECTOR 


CUS TOMER 
PROVIDED AND 
INSTALLED CABLE 


TO 36 


Fig. 3—66E3-25 Interface Connecting Block 


access to front and rear of equipment and connecting 
blocks. 


3.02 The size of the initial installation and 

expected growth should be the determining 
factors in selecting the proper equipment. Use 
the 69H apparatus mounting for one or two 111A 
IUs and the 606A panel for three to six 111A IUs.¢ 


3.03 One 111A IU must be provided per each 
CO line per control station to be connected 
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to the CP equipment for Voice Connecting 
Arrangement CEBAX (Fig. 6). 


3.04 One 111A IU must be provided per each 
CO line with any number of multiple control 

stations to be connected to the CP equipment for 

Voice Connecting Arrangement CEBBX (Fig. 7). 


69H Apparatus Mounting 


3.05 One A25B connector cable or equivalent 
must be provided for each 69H apparatus 


BRACKET 


GUIDE ASSEMBLY _ 
P40V590 — 


RETAINING CLIP * 


‘914A CONNECTOR — 
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7 606A PANEL 


“TPA 548294 


Fig. 4—§606A Panel With 111A Interconnecting Unité 


mounting installed. The A25B connector cable 
plugs into the 69H apparatus mounting. 


3.06 One 66B4-25 connecting block should be 
provided (one block will accommodate 
connections for six 111A IUs). 


3.07. The stub end of the A25B connector cable 

will be terminated on the 66B4-25 connecting 
block (see Tables A and B); unused leads should 
be insulated and stored. 


3.08 Leads associated with the CP equipment with 
access to the CO line will be terminated on 
an interface connecting block (66E38-25). Circuit 


numbers or lead designations should be stenciled 
on the connecting block (see Fig. 3 and Table C). 
The CP equipment must be located so that maximum 
loop resistance of the CA, CS leads does not exceed 
50 ohms measured at the interface connecting block. 


3.09 The interface connecting block may be located 
at the control station at customer request. 


This may require customer billing. 
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Fig. 5—§606A Panel (Rear View)¢ 


3.10 The customer must terminate the CP 

equipment to the KS-16672, List 3 connector 
on the 66E3-25 connecting block (Fig. 3) using an 
Amphenol No. 57-10500-7 plug, Cinch No. 228-32-50-028 
plug, or equivalent. 


3.11 Power supply (supplied locally if required) 

connects to the 66B4-25 connecting block as 
shown in Fig. 8 and 9. Fuses must be provided 
locally for the 69H apparatus mounting. Each 111A 
IU requires 0.047 ampere at 26V de. Refer to 
the appropriate section in Division 518 for proper 
grounding of power plants. 


Page 6 


§606A Panel 


3.12 Two A25B connector cables are used to 

connect the 606A panel to the 66B4-25 
intermediate connecting block. The A25B connector 
cables plug into the back (Pl and P38) of the 606A 
panel (Fig. 5). 


3.13. The stub ends of the A25B connector cables 
will be terminated on the 66B4-25 intermediate 

connecting block (Fig. 6 or 7 and Table D or E). 

Unused leads should be insulated and stored. 


KTS 
LINE 
CIRCUIT 


TO CO LINE [ 


SUPPLY 


TO 
KTS POWER | Grp 
(SEE NOTE) 


69H APP 
MTG OR 
606A PANEL 


CONNECTING 
BLOCK 


69H APP 

MTG OR 

606A PANEL 
WITH 

1A 

IU 

ASSOC 

WITH 

STATION NO. 2 


NOTE: 
POWER SUPPLY CONNECTS TO REAR OF 
606A PANEL (SEE FIG. 5). 
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L 

BELL 

R_OR RI | SYSTEM 
KEY" 
TELEPHONE 
SET 
CONTROL 
STATION NO. 2 


BL 
INTERFACE 
CONNECTING 
BLOCK 66£3-25 
STATION | 50-PIN 
CONNECTOR 
PLUG CT 


CUSTOMER 
PROVIDED 
EQUIPMENT 
ASSOCIATED 
WITH 

STATION NO. | 


INTERFACE 
CONNECTING 


50—PIN 


BLOCK 66E3-25 CONNECTOR 

STATION PLUG 
CUSTOMER 
PROVIDED 
EQUIPMENT 
ASSOCIATED 
WITH 


STATION NO.2 


Fig. 6— Block Diagram—Voice Connecting Arrangement CEBAX€ 


3.14 Install 66B4-25 intermediate connecting blocks 
as required. One block provides connections 
for six 111A IUs. 


3.15 Leads associated with the CP equipment will 

be terminated on an interface connecting 
block (66E3-25). Circuit numbers or lead designations 
should be stenciled on the connecting block (See 


Fig. 8 and Table D or E). The CP equipment 
must be located so that maximum loop resistance 


of the CA, CS leads does not exceed 50 ohms 
measured at the interface connecting block. 


3.16 The interface connecting block may be located 
at the control station at customer request. 
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BELL 

SYSTEM 

KEY 
TELEPHONE 
SET 

CONTROL 
STATION NO. | 


KTS 
LINE 


CIRCUIT 


R L 
BELL 
TO KTS ROR RI SYSTEM 
POWER & KEY 
SUPPLY GRD TELEPHONE 
(SEE NOTE) SET 


CONTROL 
STATION NO. 2 


INTERFACE 
CONNECT ING 


50 - PIN 
BLOCK 
66E 3-25 CONNECTOR 


CONNECT ING STATION | PLUG 
BLOCK O 


CUSTOMER 
PROVIDED 

EQUI PMENT 
ASSOCIATED 
WITH 

STATION NO. | 


69H APP MTG 
OR 606A PANEL 
WITH IIIA IU 


INTERFACE 

CONNECTING 

BLOCK 66E3-25 50-PIN 
STATION 2 CONNECTOR 
PLUG 


CUSTOMER 
PROVIDED 
EQUI PMENT 


ASSOCIATED 
WITH 
STATION NO. 2 


NOTE: 
POWER SUPPLY CONNECTS TO REAR 
OF 606A PANEL (SEE FIG. 5) 


Fig. 7—Block Diagram—Voice Connecting Arrangement CEBBX¢ 


This may require customer billing. Amphenol No. 57-10500-7 plug, Cinch No. 228-82-50-023 
plug, or equivalent. 


3.18 Power supply (supplied locally, if required) 
| connects to the rear of the 606A panel as 
3.17. The customer must terminate the CP shown in Fig. 5. Refer to the appropriate section 

equipment to the KS-16672, List 3 connector in Division 518 for proper grounding of power 
on the 6638-25 connecting block (Fig. 3) using an plants.@ | 38 
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CONTROL STATION NO. | 


BELL SYSTEM MULTI-BUTTON SET 


SWITCH 
HOOK 


a 
re = 
LINE =) es BL 
CIRCUIT] R OR RI 
. ee ee. Sa ee = ES 


Oe ete ae a a a ad ee eee es ee ot ee ee 
O-0—-0---O— 0-0 
abcde f : 
PART OF HWA WU 
CONNECTING 
LOCK 
66B4-25 
(SEE TABLE A) 
KS~TYPE 
CONNECTOR 
ON CONN, 
CABLE 914A CONN 
ON 69H 
APP MTG 
| TX< 9A 


TO 
C.0. 


pat ol<3ect<7A <— -24V 
oro, 1K I3¢—~< 154 —tl" 


| 
| 
| 
| 
] 
| 
| 
| 
] 
| 
] 
| 
| 


BAT —-+<38 
GRD ——< iD) 
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CONTROL STATION NO. 2 NOTES: 

1. INSTALLER MUST PROVIDE 
KS-15724, LI DIODE, OR 
EQUIVALENT BETWEEN 
TERM. 2 AND 4 ON TBI. 
REFER TO TABLE C FOR 
CONNECTING BLOCK 
TERMINAL. NUMBERS AND 
KS-TYPE CONNECTOR 

PIN NUMBERS. 

INSTALL STATION BUSY 
LAMP CIRCUIT AS SHOWN 
IN 502 DIVISION FOR SET » 
INVOLVED. 


ad 


ol 


INTERFACE 
CONN BLK 
66E3-25 

STATION | 
(NOTE 2) 


CUSTOMER- 


STATION | 
Tas al 


x 


— — 


PART OF 
CONNECTING 
BLOCK 

66B4-25 


INTERFACE 
CONN BLK 
66E3-25 

STATION 2 
(NOTE 2) 


914A CONN KS-TYPE 
ON 69H CONNECTOR 
APP MTG ON CONN 


Fig. 8—Simplified Schematic-Voice Connecting Arrangement CEBAX 


111A Interconnecting Unit 


3.19 Install diode between terminals 2 and 4 of 
TB1 as shown in Fig. 8 or 9 before installing 
111A IU in apparatus mounting. 


3.20 Loosen screw securing retaining clip or 

designation bar to apparatus mounting or 
panel and raise clip or designation bar to provide 
access to mounting. 


3.21 Align 111A IU in mounting guides and 
properly seat connector of printed wiring 


board in connector of mounting. 
3.22 Position retaining clip or designation bar on 


rear of 111A IU and tighten screw. 


3.23 Stencil circuit and connection information as 
required to designation strip or retaining 
clip. 
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OL eBng 


CONTROL STATION NO. 2 


CONTROL STATION NO. | 


BELL SYSTEM MULTI-BUTTON SET 


L 
_ | te SWITCH 
R OR RI 
A 
PR ee ee 
o-o-—O—-0-0—-0 
eee 
(R-O , 
PART OF WA WU 
CONNECTING |(G-R OR 
BLOCK BR-V) 
eee ae gy)| KS-TYPE l(R-G OR 
CONNECTOR | v-BR) 
ON CONN. eran? ee 
CABLE 
914A CONN l BL 
ON 69H ae 


R(BL-W APP MTG 
OR O-Y)\ | 


| | 
OR 9 of 
17 22 | 
| | | 
| | | 
| | 
T(W-BL | | H(R-BL 
OR Y-0) | 26 31 !orv-o) 
ORC —< 14 24 >—bor T 149} 0-0-0 
BAT. —k38¢4+—~< 17 PART OF 
oro —i3 el xis CONNECTING 
BLOCK 
66B4-25 


(SEE TABLE B) 


914A 47  KS-TYPE 
CONN CONN 
ON 69H ON 
APP MTG CONN 
CABLE 
BL 


Fig. 9—Simplified Schematic—Voice Connecting Arrangement CEBBX 


NOTES: 


al 


INSTALLER MUST PROVIDE 
KS-15724, LI DIODE, OR 
EQUIVALENT BETWEEN 
TERM. 2 AND 4 ON TBI. 
REFER TO TABLE C FOR 
CONNECTING BLOCK 
TERMINAL NUMBERS AND 
KS- TYPE CONNECTOR 

PIN NUMBERS. 


INSTALL STATION BUSY 
LAMP CIRCUIT AS SHOWN 
IN 502 DIVISION 

FOR SET INVOLVED. 


CUSTOMER- 
PROVIDED 
EQUIPMENT 
Assoc 
WITH 
STATION | 
aan 


INTERFACE 
CONN. BLK 
66E3 - 25 
STATION | 


INTERFACE 
CONN. BLK 
66E3-25 
STATION 2 
(NOTE 2) 


_|CUSTOMER- 
PROVIDED 
EQUIPMENT 
ASSOC 
WITH STA 2 


VOL-LLE-E9V NOILOIS 


3.24 Perform tests shown in Part 5 after installation. 


OPERATION 


4.01 Connection—Voice Connecting Arrangement 


CEBAX (Fig. 8) 


(a) An incoming or outgoing call is handled in 

the normal manner for a key telephone set. 
If a connection to the CP equipment is desired, 
the control station attendant operates the CP 
equipment to provide a locking closure on the 
CA and CS leads associated with the control 
station and the 111A IU for the connected line. 
The control station pickup key for the connected 
line must be operated. 


(b) The CP contact closure completes an operate 

path for TR relay over CS, CA, and A leads 
to Al ground. Relay TR operated places a 
holding bridge across the line and couples it to 
the CP equipment. The line lamp (if provided) 
at the control station remains lighted steadily. 


(c) TR relay is held operated by the control 

station ground over the BL lead, through 
the Telephone Company provided strap between 
the G and BL leads at the interface connecting 
block and the CP contact closure between the 
CA, CS leads. 


(d) The control station must remain off-hook 

for the duration of the connection since the 
holding ground for the 111A IU is provided 
through the switchhook contact of the control 
station. If the control station attendant desires 
to leave the connection, the HOLD key at the 
contro] station may be depressed to release the 
pickup key, (this does not place the line on hold). 
The control station can originate and answer 
calls on other line pickup keys but must not go 
on-hook until the connection to the CP equipment 
is no longer required. 


4.02 Connection—Voice Connecting Arrangement 


CEBBX (Fig. 9) 


(a) An incoming or outgoing call is handled in 

the normal manner for a key telephone set. 
If a connection to the CP equipment is desired, 
the control station attendant operates the CP 
equipment to provide a locking closure on the 
CA and CS leads and a locking closure on the 
CG and CBL leads associated with the control 
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station and the 111A IU for the connected line. 
The control station pickup key for the connected 
line must be operated. 


(b) The first CP contact closure completes an 

operate path for TR relay over CS, CA, 
and A leads to Al ground. The second CP 
contact closure provides a holding path for TR 
relay. Relay TR operated places a holding bridge 
across the line and couples it to the CP equipment. 
The line lamp (if provided) on the control station 
remains lighted steadily. 


(c) The TR relay is held operated by the control 

station ground over the BL lead, through 
the CP contact closures between the CA, CS 
and CG, CBL leads. This permits more than 
one control station to be provided per line using 
only one 111A IU. 


(d) The control station must remain off-hook 

for the duration of the connection since the 
holding ground for the 111A IU is provided 
through the switchhook contact of the control 
station. If the control station attendant desires 
to leave the connection, the HOLD key at the 
control station may be depressed to release the 
pickup key (this does not place the line on hold). 
The control station can originate and answer 
calls on other line pickup keys but must not go 
on-hook until the connection to the CP equipment 
is no longer required. 


4.03 Disconnection— Voice Connecting 


Arrangements CEBAX and CEBBX 


(a) To disconnect all connections at one time, 
the control station goes on-hook. This breaks 
the switchhook controlled holding ground to the 
interconnecting units, releasing all operated TR 
relays. Release of the TR relays opens the 
circuits to the CO and the control station going 
on-hook causes all lighted line lamps to extinguish. 
The control station attendant must release the 
CP contact closure(s) associated with each line 
to prevent accidental connection to the CP 
equipment on subsequent use of the line. 


(b) To disconnect a single connection from the 
network, the control station attendant opens 
the CP contact closure(s) associated with the line 


to be disconnected. Opening the CP contact 
closure(s) removes ground from the CS lead to 


the IU associated with the disconnected station 
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allowing the TR relay to release. Release of 
the TR relay opens the circuit to the CO permitting 
the line circuit associated with the disconnected 
line to release and the line lamp to extinguish. 


5. MAINTENANCE 


5.01 Check the CO pair and for blown fuses, 
loose or broken connections. 


5.02 Open circuit at 66E3-25 interface connecting 
block by removing the customer plug from 

the KS-type connector (Fig. 3). Perform the 

following tests. 

CEBAX (Fig. 8) 


(a) Place a strap across CS and CA terminals 


on the Telephone Company side of the 


663-25 interface connecting block. 


(b) Go off-hook and operate the line pickup key 

for the connected line. The TR relay should 
operate and cut through the transmission path 
to the CT and CR terminals. 


(c) Dial a CO number from telset that will 
return a busy signal or 1000-Hz tone. 


(d) With switch in MON position, clip hand test 

set to terminals CT and CR at 66E3-25 
connecting block. Tone should be heard in hand 
test set receiver. 


(e) Release the pickup key. Busy signal or 
1000-Hz tone should still be heard. 


(f) Go on-hook at the control key telephone 
set. TR relay will release, and busy signal 
or 1000-Hz tone will not be heard. 


CEBBX (Fig. 9) 


(g) Strap terminals CS and CA and strap terminals 
CBL and CG on the Telephone Company side 
of the 66E3-25 interface connecting block. 


(h) Go off-hook and operate the line pickup key 

for the connected line. The TR relay should 
operate and cut through the transmission path 
to the CT and CR terminals. 


(i) Dial a CO number from telset that will 
return a busy signal or 1000-Hz tone. 
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(j) With switch on MON position, clip hand test 

set to terminals CT and CR at 66K3-25 
connecting block. Tone should be heard in hand 
test set receiver. 


(k) Release the pickup key; busy signal or 
1000-Hz tone should still be heard. 


(1) Go on-hook at the control key telephone 
set. TR relay will release and busy signal 
or 1000-Hz tone will not be heard. 


5.03 If the results described are not obtained, 

check wiring, battery, and ground to unit. 
If battery and ground are present and wiring is 
correct, replace 111A IU and retest. 


5.04 When trouble is suspected in the 111A IU, 
exchange it with another unit known to be 
functioning properly. 


5.05 If the tests described are satisfactory, restore 

circuit to normal by replacing the customer 
plug in the KS-16672, List 3 connector on the 
66E3-25 interface connecting block. 


22 Do not attempt any tests or repairs 
to the CP equipment. 


5.06 When in the repairman’s judgment the 

trouble is located in the CP equipment, the 
Repair Service Bureau should be notified so that 
proper Maintenance of Service Charge billing can 
be initiated as outlined in Section 660-101-312 
entitled Maintenance of Service Charge on Services 
with Customer-Provided Equipment (CPE).¢ 


6. CONNECTIONS 


6.01 For connecting information using the 69H 
apparatus mounting, refer to Fig. 8 or 9 
and Table A or B. 


6.02 The 111A IU is shown schematically in Fig. 8 

and 9. The 69H apparatus mounting has 
provisions for installing two 111A [Us. Terminal 
designations for the KS-type connector associated 
with the 66E3-25 interface connecting block are 
shown in Table C. 


6.03 For connecting information using the 606A 
panel, refer to Fig. 6 or 7 and Table D 
or E. 


6.04 Tables D and E show connections for six 

111A IUs, circuit lead designations, connector 
cable color codes, and cross-connects from 66B4-25 
intermediate connecting block to 66E3-25 interface 
connecting block. Lead BL from the key telephone 
set connects to terminal CBL on the 66B4-25 
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connecting block. Lead A from the KTS line circuit 
connects to terminal A on the 66B4-25 intermediate 
connecting: block. 


6.05 Power supply (supplied locally) connects —24V 

to Tl and GRD to T2 (Fig. 5) on rear of 
606A panel. Power supply (supplied locally with 
fusing) connects to rows 9 and 10 on the 66B4-25 
connecting block for the 69H apparatus mountings.¢ 
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TABLE A 


CONNECTIONS FOR VOICE CONNECTING ARRANGEMENT CEBAX 


USING 69H APPARATUS MOUNTING 


CONNECTING BLOCK 6684-25 pd 


INTERFACE CONNECTING BLOCK 66£3-25 


a CKT yo CKTZ 


eee oe ee 


t 23 4 §5 6 7 8 9 10 
r-CKT2-~\ 7 CKTB OH CKT4 


CIEL i re 


Wo 612 13 14 «15 (16 I9 20 


o—-O—0-—-0—0—0 
ao becjde i f 


CKT | TERM 4 


CKT | TERM 6 


TELEPHONE CO 
PROVIDED STRAP 


CKT | TERM 5 


CKT | TERM 3 


POWER 
SUPPLY 


POWER 
SUPPLY 


C.0. 
LINE 


C.0. 
LINE 


CKT 2 TERM 7 


CKT 2 TERM 8 


CKT 2 TERM IO 


TELEPHONE COMPANY 
PROVIDED STRAP 


CKT 2 TERM 9 
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TABLE B 


CONNECTIONS FOR VOICE CONNECTING ARRANGEMENT CEBBX 
USING 69H APPARATUS MOUNTING 


os 


caseceesteeeeee 
Seer 


P -] 
<< 
tee 


-24V 


‘NOTE: 
KS-TYPE CONNECTOR PIN NUMBERS AND LEAD 
COLORS ARE SHOWN FOR THE PART OF THE KS- 
TYPE CONNECTOR ASSOCIATED WITH THE UPPER 
914A CONNECTOR ON THE 69H APP. MTG.CORRES- 
PONDING PIN NUMBERS AND LEAD COLORS FOR 
THE PART OF THE KS-TYPE CONNECTOR 
ASSOCIATED WITH THE LOWER 914A CONNECTOR 
ARE AS FOLLOWS: 


LEAD 
COLOR 


LOWER KS- 
914 CONN.) CONN. 


= CONNECTING BLOCK 6684-25 


a 


b cde f 
| 2 


CKT | TERM | 


CKT | TERM 2 
O 


aay INTERFACE CONNECTING BLOCK 66E3-25 
r———CKT 1 -—CKT 2-4 


eee ee ee 


rCKT 2x 7-——— CKT 3——yCKT 4 


aw: 


2 13 14 


345 67 8 9 10 


833538 


6 I7 18 I9 20 


CKT | TERM 4 
iM CKT | TERM 6 
e 
O 00 060 0 
CKT | TERM 5 
C) 
O 00 0 0 
CKT | TERM 3 
(> 


CKT 2 TERM 12 
O 


CKT 2 TERM II 


CKT 2 TERM 7 
O 


CKT 2 TERM 8 
O 


CKT 2 TERM 10 


CKT 2 TERM 9 
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TABLE C 
INTERFACE CONNECTING BLOCK (66E3-25) CONNECTIONS 


6G6E3-25 S0E S29 


CIRCUIT BELL SYSTEM . KS-TYPE CUSTOMER 
LEAD DESIG. cou BEoer CONN. PIN LEAD DESIG. 


TERM. NO. 


*For Voice Connecting Arrangement CEBAX, strap G and BL leads. 
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DTABLED€ 


CONNECTIONS FOR VOICE CONNECTING ARRANGEMENT CEBAX 
USING 606A PANEL 


CONNECT 


66E3-25 
INTERFACE 
CONN BLK 
TERM. NO. 


606A PANEL 66B4-25 
CIRCUIT CONN BLK 
ROW NO. 
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® TABLE D (Cont) ¢ 


CONNECTIONS FOR VOICE CONNECTING ARRANGEMENT CEBAX 
USING 606A PANEL 


CONNECT 


66E3-25 
INTERFACE 
CONN BLK 
TERM. NO. 


606A PANEL 66B4-25 
CIRCUIT 
NO. 


* Stencil Lead Designations on Fanning Strips. 
+ Connections to CO Lines. 

+t Connect to BL Lead of Key Telephone Set. 
§ Strap Leads CG and CB. 
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TABLE E@ 
CONNECTIONS FOR VOICE CONNECTING ARRANGEMENT CEBBX 


USING 606A PANEL 


66E3-25 
INTERFACE 
CONN BLK 
TERM. NO. 


606A PANEL 66B4-25 
CIRCUIT é CONN BLK 
NO. | 
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® TABLE E (Cont) 4 
CONNECTIONS FOR VOICE CONNECTING ARRANGEMENT CEBBX 


USING 606A PANEL 


66E3-25 
INTERFACE 
CONN BLK 
TERM. NO. 


606A PANEL 
CIRCUIT 


* Stencil Lead Designations on Fanning Strips. 
+ Connections to CO Lines. 
+} Connect to BL Lead of Key Telephone Set. 
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SELL SYSTEM PRACTICES. _—f REPLACING PAGE ADDENDUM 
AT&TCo Standard Filing Instructions: 5 
-] 1. REMOVE FROM THE SECTION THE PAGES NUMBERED THE SAME : 


AS THOSE ATTACHED TO THIS PINK SHEET. 
--] 2, INSERT THE ATTACHED PAGES INTO THE SECTION IN THEIR PLACE. 
-) 3. PLACE THIS PINK SHEET AHEAD OF PAGE 1 OF THE SECTION. 


VOICE CONNECTING ARRANGEMENT LVH 
109A AND 110A INTERCONNECTING UNIT 
69H APPARATUS MOUNTING 


606A PANEL 
1. GENERAL 5. MAINTENANCE 
1.001 This addendum supplements Section The following change applies to Part 5 of the 
463-311-105, Issue 3. The attached pages section: 
must be inserted in the section in accordance with 
the filing instructions above. (a) 5.02—revised 


1.002 This addendum is issued to change the 
maintenance tests to use 1000-Hz test tone 
instead of dial tone. 
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VOICE CONNECTING ARRANGEMENT LVH 
109A AND 110A INTERCONNECTING UNITS 
69H APPARATUS MOUNTING 
606A PANEL 


1. GENERAL 


1.01 This section contains identification, installation, 

operation, maintenance, and connecting 
information for Voice Connecting Arrangement 
(VCA) LVH (Fig. 1). VCA LVH is equipped with 
109A or 110A interconnecting unit(s) (IU) (Fig. 2) 
and 69H apparatus mounting(s) or 606A panel(s). 
This arrangement provides a voiceband connection 
between a customer-provided (CP) music or 
information source and a line or lines on hold in a 
key telephone system (KTS). 


KEY 


69H 
APPARATUS 
MOUNTING 


NOTES: 
1. POWER SUPPLY CONNECTS TO TI (-24V) AND 
T2 (GRD) ON BACK OF 606A PANEL. 
2. INSULATE AND STORE UNUSED LEADS. 


TELEPHONE 
SYSTEM 
LINE 

CIRCUIT 


66B4-25 
CONNECTING 
BLOCK 


POWER 


SUPPLY 


1.02 


This section is reissued to: 


e Clarify the information concerning the 
termination of the CP music or information 


source with an &8-ohm resistor. 


e Delete detailed information on the 606A 
panel formerly contained in this section 
which is currently contained in Section 


463-800-103. 


e Revise Fig. 7. 


KEY 
TELEPHONE 
SET 


66MI-50 
INTERFACE 
CONNECTING 
BLOCK 


SOURCE! 


(NOTE |) 


Fig. 1—Block Diagram—Voice Connecting Arrangement LVH 
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OPTION TERMINALS 


OPTION TERMINALS 


Fig. 2—109A and 110A Interconnecting Units 


1.03 The size of the job at initial installation 

and the expected growth should be the 
determining factors in selecting the proper equipment. 
The 69H apparatus mounting is recommended for 
use for one to two circuits and the 606A panel 
for three to six circuits. 


1.04 If the customer wants a copy of the Technical 

Reference which covers this interface 
specification, the customer should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


1.05 This issue of the section is based on the 
following drawing: 


SD-69627-01 Issue 2B—109A and 110A IUs 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing(s), 
reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 
PURPOSE 


e To adapt a CP source of recorded music or 
information to a line placed on hold in a 
KTS. 
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e To limit excessive levels from customer-provided 
equipment (CPE) and to provide protection 
for personnel against hazardous voltages. 


APPLICATION 
e 1A, 1A1 Key Telephone System (110A IU) 


e 1A2 Key Telephone System (109A IU). 


»Note: The 109A IU can be used in 1A and 
1A1 Key Telephone Systems instead of a 110A 
IU when a 110A IU is not available or when 
necessitated by local conditions. However, 
the connecting arrangement must be wired 
for use with 1A or 1Al1 KTS as shown in 
Fig. 4 and a strap must be provided between 
option terminals 5 and 6 on the 109A IU. 
Before using a 109A IU in place of a 110A 
IU, the increased current drain (0.060 amps 
as opposed to 0.030 amps) and expense should 
be considered.@ 


ORDERING GUIDE 


e Unit, Interconnecting, 109A (one per each 
1A2 KTS line circuit to be connected to CP 
music or information source). 


e Unit, Interconnecting, 110A (one per each 
1A or 1A1 KTS line circuit to be connected 
to CP music or information source). 


Associated Apparatus (Order Separately) 
For 69H Apparatus Mounting 


e Mounting, Apparatus, 69H (one per two 109A 
or 110A IUs) 


e Supply, Power, 19C2 or equivalent (locally 
engineered and installed when existing KTS 
power supply is insufficient) 


e Mounting, Apparatus, 16-Type (if required 
to mount 69H) 


e Bracket, Mounting, 99B 


e Cable, Connector, A25B, single-ended (one 
per 69H apparatus mounting) 


e Block, Connecting, 66M1-50 (Fig. 3) 


e Block, Connecting, 66B4-25 (one per 69H 
apparatus mounting) 


e Resistor, KS-14608, L3A, 8.25-ohm (or 
equivalent 8-ohm, 1l-watt resistor, one per 
CP music or information source)—leads no 
larger than 19-gauge for clip-type terminal 


Use only ONE resistor PER CP MUSIC 
OR INFORMATION SOURCE. The 
use of more than one resistor per 
source causes an impedance mismatch, 
resulting in the deterioration of voice 
frequency transmission. 


e Resistor, KS-14608, L3A, 511-ohm (or 
equivalent 500-ohm, 2-watt resistor)—for 
test purposes, if required (see 5.02). 


e Clip, Bridging, B (Fig. 8, as required, 
shipped 25 per package) 


e Wire, “D” inside or equivalent (for cabling 
from 66B4-25 connecting block to 66M1-50 
interface connecting block). 


For 60GA Panel 


e Panel, 606A (one per six 109A or 110A IUs) 
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e Supply, Power, 19C2 or equivalent (locally 
engineered and installed when existing KTS 
power supply is insufficient) 


e Mounting, Apparatus, 16-Type (if required 
to mount 606A panel) 


e Bracket, Mounting, 99B (as required) 


e Cable, Connector, A25B, single-ended (one 
per three circuits—maximum, two per 606A 
panel) 


e Fuse, 24E, 1/2 ampere (eight per 606A 
panel) 


e Block, Connecting, 66M1-50 (Fig. 3) 
e Block, Connecting, 66B4-25 


e Resistor, KS-14603, L38A, 8.25-ohm (or 
equivalent 8-ohm, l-watt resistor, one per 
CP music or information source)—leads no 
larger than 19-gauge for clip-type terminals 


Use only ONE resistor PER CP MUSIC 
OR INFORMATION SOURCE. The 
use of more than one resistor per 
source causes an impedance mismatch, 
resulting in the deterioration of voice 
frequency transmission. 


e Resistor, KS-14608, L38A, 511-ohm (or 
equivalent 500-ohm, 2-watt resistor)—for 
test purposes, if required 


e Clip, Bridging, B (Fig. 3, as required, 
shipped 25 per package) 


e Wire, ‘“D” inside or equivalent (for cabling 
from 66B4-25 connecting block to 66MI-50 
interface connecting block). 

DESIGN FEATURES 


109A and 110A Interconnecting Units 


e Components mounted on 4-inch 40-pin printed 
wiring board. 


e Provides a dry contact closure to signal 
CPE. 


e Provides voice frequency coupling to CPE. 
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CIRCUIT 
NUMBER 


CUSTOMER 
SIDE 


TELEPHONE 


COMPANY aa 


Go. 


8B BRIDGING CLIP 


Fig. 3—Typical Interface Connecting Block 
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e Provides option strapping terminals. 


e 109A IU designed for A-lead control (1A2 
KTS) directly from the associated key 
telephone set. 


e 109A IU requires 0.060 ampere 26V de. 


e 110A IU designed for H-lead ground from 
1A1 KTS line circuit or from busy and 
supervisory relay circuit of 1A KTS. 


e 110A IU requires 0.030 ampere at 26V dc. 
69H Apparatus Mounting 


e Provides facilities for mounting two 109A or 
110A IUs. 


e Equipped with two 40-pin connectors 
factory-wired to one 50-pin KS8-type plug. 


e Mounts on 99A or 99B brackets on standard 
relay rack or 16-type apparatus mounting. 


3.. INSTALLATION 
69H Apparatus Mounting 


3.01 Install the 69H apparatus mounting on a 

standard 23-inch relay rack or in a 16-type 
apparatus mounting. Connect a ground wire to 
rack or mounting. 


3.02 Electrical connection is made to the 69H 

apparatus mounting through an A25B connector 
cable. Terminate the raw end of the cable to a 
66B4-25 connecting block following the wiring plan 
shown in Fig. 1 and 6. Insulate and store all spare 
conductors. Refer to Part 6 for wire strap and 
resistor connections. 


3.03 Extend CT, CR, CBS1, and CBS2 leads from 

the 66B4-25 connecting block to the 66M1-50 
interface connecting block for access to the CPE. 
Stencil lead designations on the 66M1-50 connecting 
block as shown in Fig. 3. 


3.04 The 66M1-50 interface connecting block should 

be located as close as possible to the 66B4-25 
connecting block. Locate so that the maximum 
loop resistance between the CT and CR leads will 
not exceed approximately 1.25 ohms (less than 25 
feet of No. 24 gauge) when measured at the 66B4-25 
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connecting block with the 8-ohm resistor disconnected 
and the CT and CR leads shorted at the CPE. 


3.05 The customer must terminate the CPE to 
the 66M1-50 connecting block using the four 
terminals stenciled on the customer side. 


606A Panel 


3.06 »lInstall the 606A panel as outlined in Section 
468-300-103.¢ 


3.07. Terminate the raw end of the single-ended 
A25B connector cable(s), used with the 606A 
panel, to the 66B4-25 connecting block following 
the wiring plan shown in Fig. 1 and 7. (Refer to 
Part 6 for wire strap and resistor connection).¢ 


3.08 Extend CT, CR, CBS1, and CBS2 leads from 

the 66B4-25 connecting block to the 66M1-50 
interface connecting block for access to the CPE. 
Stencil lead designations on 66M1-50 connecting 
block as shown in Fig. 3. 


3.09 The interface connecting block should be 

located near the 66B4-25 connecting block. 
Locate so that maximum dc loop resistance of the 
CT and CR leads does not exceed 1.25 ohms (less 
than 25 feet of No. 24 gauge) when measured at 
the 66B4-25 connecting block with the 8-ohm resistor 
disconnected and the CT and CR leads strapped 
at the CPE. 


3.10 The customer must terminate the CPE to 
the 66M1-50 connecting block using the four 

terminals stenciled on the customer side. 

109A or 110A Interconnecting Unit 

3.11 Loosen screw securing retaining clip to 
apparatus mounting or panel and raise clip 


or designation bar to provide access. 


3.12 Align IU in mounting guides and properly 
seat printed wiring board in connector. 


3.13 Position retaining clip or designation bar 
and tighten screw. 


3.14 Stencil circuit designation and connection 
information, as required, on retaining clip 


or designation strip. 


3.15 Perform tests shown in Part 5 after installation. 
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4. OPERATION 
1A or 1Al Key Telephone System (110A IU, Fig. 4) 
4.01 Incoming Call: 


An incoming central office (CO) call is 
answered and placed on hold in the normal 
manner. 


1A Key Telephone System 


(a) Depressing the HOLD key of the telephone 

set causes the L relay in the 1A hold circuit 
to release which in turn causes H relay to operate 
and lock up on line current. Relay H operated 
causes the SR relay to operate in the busy and 
supervisory circuit which extends ground over 
the H lead of the 1A KTS to the H lead of the 
110A IU. 


(b) Ground on the H lead of the 110A IU causes 

the H relay in the 110A IU to operate. 
Relay H operated provides a contact closure 
across leads CBS1, CBS2 toward the CP music 
or information source and completes a voice 
frequency transmission path from the CPE over 
leads CT, CR, through the voice coupler circuit, 
to tip and ring of the held party. 


1Al Key Telephone System 


(a) Depressing the HOLD key of the telephone 

set causes the A relay in the 1A1 line circuit 
to release which in turn causes the H relay to 
operate. Relay H operated extends ground over 
the HA lead of the 1A1 KTS to the H lead of 
the 110A IU. 


(b) Ground on the H lead of the 110A IU 
provides a contact closure and voice frequency 


transmission path in the same manner as the 1A 
KTS. 


4.02 Disconnection: 


(a) Depressing a line pickup key associated with 


the incoming line placed on hold releases SR- 


relay in the busy and supervisory relay circuit 
(1A KTS) or the H relay in the line circuit KTU 
(1A1 KTS) causing H relay of the 110A IU to 
release. H relay released transfers control of 
the connection to the KTS line circuit and removes 
the voice coupler from the line. 
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(ob) If the calling party goes on-hook while 

connected to the CP source, removal of 
control ground from the line releases H relay in 
the 110A IU causing the circuit to restore to 
normal. 


1A2 Key Telephone System (109A IU, Fig. 5) 


4.03 Incoming Call: 


(a) An incoming CO call is answered and placed 

on hold in the normal manner. Going off-hook 
places a ground on the A lead to the 109A IU 
operating the A relay which operates C relay. 
The A and C relays operated provide a voice 
frequency transmission path through the 109A 
IU by bypassing L relay in the tip side of the 
line. When the line is placed on hold, ground 
is removed from the A lead to the 109A IU, 
releasing the A relay. C relay is held operated 
momentarily by the diode across its winding. 
With C relay momentarily operated and the A 
relay released, L relay operates causing H relay 
to operate which supplies a holding ground for 
C relay, provides a contact closure across leads 
CBS1, CBS2 toward the CP music or information 
source, and completes a voice frequency 
transmission path from the CPE over leads CT, 
CR, through the voice coupler circuit, to tip 
and ring of the held party. 


4.04 Disconnection: 


5. 


(a) Depressing the line pick-up button associated 

with the calling party placed on hold operates 
the A relay in the 109A IU, releasing L relay. 
Release of L relay releases H relay, opening 
the circuits to the CPE and restoring the talking 
path to the telephone set. 


MAINTENANCE 


5.01 Check the CO pair and check for loose or 


broken connections and blown fuses. 


5.02 Open the circuit under test at the interface 


connecting block by removing B bridging 


clips (or wire straps). Perform the following tests: 


109A Interconnecting Unit (Fig. 5) 


(a) Connect a 1013A (or equivalent) hand test 
set across CT and CR on the Telephone 
Company side of the 66M1-50 interface connecting 


block. Operate switch on hand test set to MON 
position. 


(b) Connect another hand test set across leads 

T and R of the 66B4-25 connecting block 
(W-S and S-W leads). Operate switch of hand 
test set to TALK. Central office dial tone should 
be heard. Dial number to return 1000-Hz tone 
on line. 


(c) Connect an 81A or KS-16990, List 1 test set 
across CBS1 and CBS2. Set test set to 
continuity position. 


(d) Ground the A lead on the 66B4-25 connecting 

block; the A relay should operate. Remove 
ground from the A lead. The A relay should 
release and the L and H relays should operate. 
The test set across CBS1 and CBS2 should indicate 
continuity, and 1000-Hz test tone should be heard 
on the 1018A hand test set connected to CT 
and CR. 


(e) Reapply ground on the A lead. The A relay 

should operate and the L and H relay should 
release. An open circuit should appear across 
CBS1 and CBS2, and 1000-Hz test tone should 
not be heard at CT and CR. Switch the hand 
test set across the T and R to MON. 1000-Hz 
test tone should not be heard. 


110A Interconnecting Unit (Fig. 4) 


(a) Connect a 1013A (or equivalent) hand test 

set across CT and CR on the Telephone 
Company side of the 66M1-50 interface connecting 
block. Operate switch on hand test set to MON 
position. 


(b) Connect an 81A or KS-16990, List 1 test set 
across CBS1 and CBS2. Place test set in 
continuity position. 


(c) Connect another hand test set across T and 

R of the 66B4-25 connecting block (to draw 
loop current). Operate switch of hand test set 
to TALK. Central office dial tone should be 
heard. Dial number to return 1000-Hz tone on 
line. 


(d) Connect ground to H or HA lead on the 
66B4-25 connecting block. Relay H should 
operate. Continuity should be indicated at CBS1 
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and CBS2, and 1000-Hz test tone heard in the 
hand test set connected to CT and CR. 


(e) Remove ground from H or HA lead. The 

H relay should release, an open circuit should 
appear at CBS1 and CBS2, and 1000-Hz test tone 
will not be heard at CT and CR. Operate switch 
of hand test set across T and R to MON. 1000-Hz 
test tone should not be heard. 


5.03 When trouble is suspected in the IU, exchange 
it with another unit known to be functioning 
properly. 


Caution: Remove fuse for particular 
circuit before replacing IU. 


5.04 Remove the test connections to restore circuit 
to normal and replace B bridging clip (or 
wire straps). 


Do not attempt any tests or repairs 
to the customer-provided equipment. 


6. CONNECTIONS 


»Note: Since the HA leads are multipled 
between lines in the 1A1 KTS, isolation of 
the HA lead is necessary to prevent the H 
relays of all [Us from operating when any line 
of the KTS goes on hold. To provide isolation 
of the HA lead when a 202-type KTU is used, 
remove any existing HA lead from the KTU 
terminal shown in Table A and connect to a 
spare terminal. Connect the HA lead from 
the 110A IU to the vacated terminal. Connect 
a KS-15724, List 1 or equivalent diode between 
the two terminals, observing polarity as shown 
in Fig. 4. To provide isolation of the HA 
lead when a 2380-, 238-, or 239-type KTU is 
used, use a 227B KTU as shown in Fig. 8 
and Table A.¢ 


6.01 Provide straps on the 66B4-25 connecting 

block(s) between terminals 40 and 41, 48 
and 44, 46 and 47, and 49 and 50 as shown in 
Fig. 6 and 7.4 


6.02 Place a KS-14603, L3A, 8-1/4 ohm resistor 

or 8-ohm 1-watt resistor (furnished locally) 
across CT and CR leads to CPE at the 66B4-25 
connecting block (see Fig. 6 and 7). The resistor 
should have pigtails no larger than 19 gauge to 
connect in the quick-connect clip-type terminals. 
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If wire size is larger than 19 gauge, pigtails should 
be soldered to the terminals. 


Use only ONE resistor PER CP MUSIC 
OR INFORMATION SOURCE. The 
use of more than one resistor per 
source causes an impedance mismatch, 
resulting in the deterioration of voice 
frequency transmission. 


6.03 For connection information when using the 
69H apparatus mounting, refer to Fig. 6, 
8, and Table A. 


6.04 For connection information when using the 
606A panel, refer to Fig. 7, 8, and Table 
A. 3 


6.05 The same power supply used for the 1A, 
1A1, or 1A2 KTS should be used for the 
voice connecting arrangement if capacity is sufficient. 


6.06 Refer to the appropriate section in Division 
518 for 1A, 1A1, or 1A2 KTS information 


and connections. 


TABLE A 


1A1 KTS CONNECTIONS USING DIODE(FIG. 4) 


1A1 KTS CONNECTIONS USING 227B KTU(FIG. 8): 


202C 230A | 238A | 
202A 202D | TELSET /|1110A1U 230B 239A | 227B TEL SET KTS 


= 


Pappa pe 


Notes: 


1. For separately wired line circuits using a 202-type KTU, isolation of the HA lead to the 110A IU 
is provided by diodes. For multiple-wired line circuits using a 230-, 238-, or 239-type KTU, 
isolation of the HA lead to the 110A IU is provided by a 227B KTU. 

2. Connections shown are for the first circuits of the 230-, 238-, or 239-type KTUs. For additional 
circuit connections refer to Section 518-114-425. 
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NOTES: 
|. USE LOWER ROWS OF TERMINALS (ROW 40-50) AS COMMON BUSS. 

2. MULTIPLE TO OTHER IU'S COMMON TO THIS MUSIC OR INFORMATION SOURCE. 

3. PROVIDE ONE 8 OHM,! WATT RESISTOR PER CP MUSIC OR INFORMATION SOURCE. 

DO NOT PROVIDE ONE FOR EACH IU OR CONNECTING BLOCK. 

GROUNDS SHOULD BE BONDED WITH SEPARATE POWER SUPPLIES. 

. MOVE EXISTING HA LEAD TO SPARE TERMINAL AND INSTALL DIODE. 


oe 


6684-25 _ | 1A KTS 


CONNECTING BLOCK 
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Fig. 4—Connections for Voice Connecting Arrangement LVH with 1A and 1Al KTS 


SOL-LLE-E9P NOILOIS ‘E SSI 


OL e6ng 


NOTES: 
1. USE LOWER ROWS OF TERMINALS (ROW 40-50) AS COMMON BUSS. 
2. MULTIPLE TO OTHER !1U'S COMMON TO THIS MUSIC OR 


{NF ORMAT ION SOURCE. — 66B4-25 1A2 KTS 

3. PROVIDE ONE 8 OHM, | WATT RESISTOR 914A 50 - PIN CONNECTING BLOCK 
PER CP MUSIC OR INFORMATION SOURCE. CONNECTOR CONNECTOR (NOTE 1) LINE CKT TEL SET 
DO NOT PROVIDE ONE FOR EACH IU OR CONNECTING BLOCK. ON 69H OF A25B <5 130 


4. GROUNDS SHOULD BE BONDED WITH SEPARATE POWER SUPPLIES. CONN CABLE 
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Fig. 5—Connections for Voice Connecting Arrangement LVH with 1A2 KTS 
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CONNECTIONS FOR CONNECTING ARRANGEMENT LVH 


69H A25B 66B4-25 
APP MTG CONN CABLE CONNECTING BLOCK 
LEAD 
CONN A CONN B COND DESIG a bcde f 
(1ST CKT) | (2ND CKT) COLOR o—O—o0—o0—0—0 


KTS 
NOTE | 
LE AD 


DESIG | 1A OR 
ra 


CENTRAL 
OFFICE 


13 0000 0 0 
Se 2) 
46000 0 0 


nie G) sree —] 


leaned -BR) Fa 3) 

49 8 OHM 

TOR 
Sone mene I 
i B BRIDGING CLIP OR WIRE STRAP 


hee Co 


STRAP 
yO _ Oo 0 0 0 OY 
peed 2) 
om] Oo 0 
srear — 
R-0 cBSi 47 
32 tro) Oo O 


fa 

i (v-G) CBS! 

oe 33 2 ea — 
au oabsedsedeag 


° 
sap — 
bois Oe 2) 


Fig. 6—Connections for Voice Connecting Arrangement LVH Using 69H Apparatus Mounting 


NOTES: 
|1.FOR CONNECTIONS TO KTS LINE CIRCUITS: 
REFER TO FIG. 4 FOR IA KTS 
REFER TO FtG..5 FOR JA2 KTS 
REFER TO TABLE A AND FIG. 4 FOR IAI KTS 
2.MULTIPLED TO OTHER INTERCONNECTING UNITS 
COMMON TO THIS MUSIC SOURCE. 
3.PROVIDE ONE 8 OHM, | WATT RESISTOR 
PER CP MUSIC OR INFORMATION SOURCE. 
DO NOT PROVIDE ONE FOR EACH 
IU OR CONNECTING BLOCK. 
t CONNECTIONS FOR CP EQUIPMENT 


+ CONNECT LEAD A(!09A) OR LEAD H(110A) 
TO TERMINAL PER KTS. 
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Fig. 7—Connections for Voice Connecting Arrangement LVH Using 606A Panel (Sheet 1) 
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CUSTOMER LEADS 


A25B (PI) A258 I oar cae | 
PANEL CONN CABLE CONN I oar cae | LEAD 


66M1-50 
INTERFACE 
CONN BLK 
ABCD 
SBS S88 [88 OO 


606A 66B4-25 


CONNECTING BLOCK 
a S88 S88 | c de f 


CONN JIA [CONN J2A|CONN J34 |CONN JIB | CONN J2B|CONN J38 COND COND DES ee 
(IST CKT)}(2ND CKT)}(3RD CKT)I(4TH CKT)| (STH CKT)/(6TH CKT) COLOR COLOR 
rear a 


fe 1) 

Loe Oo 6 6S 

iin ” me aT : 
i ae ee 


Hee STRAP 
i (BL-Y) 
PS SE a ee 


(NOTE 3) 
8 OHM, 
| WATT 
RESISTOR 


B BRIDGING 
CLIP OR 
WIRE STRAP 


(NOTE 2) 
a ae ae aN 
(om @) 
(w-S) CBS | 


PE Fe Sena [ees ps 
oe a oe te Ltv-at) [cast | 


° O O Oo Oo 
hess, 
30 


ay | ey eas 
eee ag prot) | Tt cs | 


e O O oO O 
32 
0 


p(ex-s)[ | case | va 
f(v-g) | | [case || 


48 
O oO 
fd Sos (NOTE 2) 
sos 
as 


NOTES: 


1. FOR CONNECTIONS TO KTS LINE CIRCUITS: 


REFER TO FIG. 4 FOR IA KTS 
REFER TO FIG. 5 FOR IA2 KTS 
REFER TO FIG. 4 AND TABLE A 
FOR 'Al KTS 
2. MULTIPLED TO OTHER INTERCONNECTING 
UNITS COMMON TO THIS CP MUSIC OR 
INFORMATION SOURCE. 


3. PROVIDE ONE 8 OHM, ! WATT RESISTOR 
PER CP MUSIC OR INFORMATION SOURCE. 
DO NOT PROVIDE ONE FOR EACH !U OR 
CONNECTING BLOCK. 


% CONNECT LEAD H TO TERMINAL WHEN 


H10A IU 1S USED; CONNECT LEAD A 
TO TERMINAL WHEN IO9A IU IS USED. 
t CONNECTIONS FOR CP EQUIPMENT. 


Fig. 7—Connections for Voice Connecting Arrangement LVH Using 606A Panel (Sheet 2) 


Page 13 


SECTION 463-311-105 


Page 14 
14 Pages 


230 AOR B KTU 


NOTE: 
SEE TABLE A FOR CONNECTIONS 
FOR 238A OR 239A KTU. 


Fig. 8—Typical 1A1l Key Telephone System Connecting Diagram 


BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-311-106 
Issue 2, October 1971 


VOICE CONNECTING ARRANGEMENTS CEBAV AND CEBAW 
111A INTERCONNECTING UNIT 
69H APPARATUS MOUNTING 
606A PANEL 


1. GENERAL 


1.01. This section provides identification, installation, 

operation, maintenance, and connection 
information on the 111A Interconnecting Unit (IU), 
formerly designated 432A KTU, and on the 69H 
apparatus mounting or 606A panel arranged to 
provide Voice Connecting Arrangements CEBAV 
and CEBAW which are used to couple Central Office 
(CO), Centrex, or PBX lines terminated on a key 
telephone set to customer-provided (CP) equipment. 


1.02 This section is being reissued to include 
information on the 606A panel. 


1.03 Voice Connecting Arrangements CEBAV and 

CEBAW provide for voice frequency coupling 
between a Bell System CO line and the CP equipment 
through a Bell System provided key telephone 
system (KTS). Supervision and network control 
signaling are provided by a Bell System key 
telephone station. 


1.04 The size of the initial installation and the 

expected growth should be the determining 
factor in selecting the proper equipment. It is 
recommended to use the 69H apparatus mounting 
for one or two 111A IUs and the 606A panel: for 
three to six 111A IUs. 


1.05 If the customer wants a copy of the Technical 

Reference which covers this interface 
specification, the customer should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


1.06 This issue of the section is based on the 
following drawing: 


-SD-69614-01 Issue 3D (111A IU) 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing(s), 


reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 
PURPOSE 
e To provide a means of connecting CP 
equipment, typically, communications systems 
(CEBAW) or announcement service (CEBAV) 
to key telephone system lines using a 
multibutton key telephone set as the controlling 
station. 
e To hold the CO line circuit in a busy state 
e To limit excessive levels from CP equipment 
and to provide protection for personnel 


against hazardous voltages 


e To trip CO ringing if present on the line 
(CEBAV). 


APPLICATION 
e 1A2 Key Telephone Systems 
ORDERING GUIDE 


e Unit, Interconnecting, 111A (Fig. 1) formerly 
designated 432A KTU (one per CO line) 


Associated Apparatus (Order Separately) 
(a) For 69H Apparatus Mounting (Fig. 1) 


e Mounting, Apparatus, 69H (one per two 111A 
IUs) 


e Supply, Power, 19C2 or equivalent (locally 
engineered and installed when existing KTS 
power supply is insufficient) 


© American Telephone and Telegraph Company, 1971 


Printed in U.S.A. 
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SECTION 403-31 1-1U0 
e Block, Connecting, 66M1-50 (Fig. 2, as 
required) 
e Clip, Bridging, B (Fig. 2, as required) 
e Wire, “D” inside, or equivalent (for cabling 
from 66M1-50 intermediate connecting block 
to 66M1-50 interface connecting block) 


e Cable, Connector, A25B (one per 69H apparatus 
mounting) 


e Diode, KS-15724, List 1, or equivalent (one 
per each key telephone set used as a control 
station) 

e Bracket, 99-Type 


(b) »For 606A Panel (Fig. 3 and 4) 


e Panel, 606A (one per six 111A IUs) 

e Supply, Power, 19C2 or equivalent (locally 
engineered and installed when existing key 
telephone system power supply is insufficient) 

e Block, Connecting, 66M1-50 (as required) 

e Clip, Bridging, B (Fig. 2, as required) 

e Wire, ““D” inside, or equivalent (for cabling 
from 66M1-50 intermediate connecting block 
to 66M1-50 interface connecting block) 


e Cable, Connector, A25B (2 per 606A panel) 


e Diode, KS-15724, List 1, or equivalent (one 
per each key telephone set used as a control 
station) 


» Fig. 1—69H Apparatus Mounting With 111A Interconnecting Unit ¢ 
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CUSTOMER CIRCUIT 
SIDE NUMBER 


TELEPHONE 
COMPANY SIDE 
CBL ORCA 


CBL ORCA 


B BRIDGING CLIP 


» Fig. 2—66M1-50 Interface Connecting Block ¢ 
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e Bracket, 99-Type (1 per 606A panel) 

e Fuse, 24E 1/2 ampere (8 per 606A panel) 
DESIGN FEATURES 
111A Interconnecting Unit 

e Components mounted on 4-inch 40-pin board 


e Provides a dry contact closure to signal CP 
equipment 


e Provides voice frequency only access to 
the telecommunication network 


e Option terminals 
e Accepts supervisory signals from CP equipment 


e Requires 0.047 ampere at 26V de 


69H Apparatus Mounting 


e Equipped with two 914-type 40-pin connectors 
factory wired to KS-type connector 


e Designed to mount two 111A [Us 


» Fig. 3—606A Panel With 111A Interconnecting Unit 4 
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» Fig. 4—606A Panel (Rear View) ¢ 


e For mounting on standard relay rack or on 
16-type apparatus mountings using 99A or 
99B brackets. 


606A Panel 


e Equipped with six 914-type 40-pin connectors 
factory wired to two KS-16671 50-pin plugs 


e Designed to mount six 111A IUs 
e For mounting on standard relay rack or on 


16-type apparatus mountings using 99-type 
brackets 


e Fuse panel included 


e Approximate size 6 by 8 by 9 inches¢ 


3. INSTALLATION 
General 


3.01 A KS-15724, List 1 diode or equivalent must 

be installed as a station busy lamp circuit 
in each control station for Voice Connecting 
Arrangement CEBAV as shown in Division 502, 
Section entitled 2565HK Telephone Sets. 
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3.02 When the BL lead is multipled to other 

stations (CEBAV) install a KS-15724, List 1 
diode or equivalent in series with each BL lead 
using an available spare terminal. 


3.03 Locate voice donbecting arrangements as 

close as possible to the key telephone system 
for convenience of wiring and in an area free of 
dampness and excessive dust or dirt, with adequate 
room for access to front and rear of equipment 
and connecting blocks. 


3.04 One 111A IU must be provided for each CO 

line connected to the CP equipment for Voice 
Connecting Arrangements CEBAV and CEBAW 
(Fig. 5). 


69H Apparatus Mounting 


3.05 One 69H apparatus mounting must be 
provided for each two 111A IUs installed. 


3.06 The 69 H apparatus mounting can be mounted 

on either a standard relay rack or 16-type 
apparatus mounting, using 99-type brackets. (Connect 
separate ground to rack or mounting.) 


3.07. One A25B connector cable or equivalent 

must be provided for each 69H apparatus 
mounting installed. The A25B connector cable 
plugs into the 69H apparatus mounting. 


3.08 The stub end of the A25B connector cable 

will be terminated on the 66M1-50 intermediate 
connecting block (see Fig. 6). Unused leads should 
be insulated and stored. 


3.09 Install 66M1-50 intermediate connecting blocks 
as required (one block will accommodate 
connections for six 111A IUs). 


3.10 Leads associated with the CP equipment will 

be terminated on an interface connecting 
block (66M1-50). Circuit numbers or lead designations 
should be stenciled on the connecting block (see 
Fig. 2 and 6). The CP equipment must be located 
so that maximum loop resistance of the CA, CS 
leads does not exceed 50 ohms measured at the 
interface connecting block. 


3.11 The customer must terminate the CP 

equipment to the 66M1-50 interface connecting 
block using the five terminals stenciled on the 
customer side. 
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3.12 Power supply (supplied locally, if required) 
connects as shown in Fig. 6. Refer to the 


appropriate section in Division 167 for proper 


grounding of power plants. 
§606A Panel | 


3.13. One 606A panel must be provided for each 
six 111A [Us installed. 


3.14 The 606A panel is mounted on a standard 
relay rack or 16-type apparatus mounting 
using 99-type brackets. 


3.15 Two A25B connector cables are used to 

connect the 606A panel to the 66M1-50 
intermediate connecting block. The A25B connector 
cables plug into the back (P1 and P8) of the 606A 
panel (Fig. 4). 


3.16 The stub ends of the A25B connector cables 

will be terminated on the 66M1-50 intermediate 
connecting block (Fig. 7 and Table A). Unused 
leads should be insulated and stored. 


3.17 Install 66M1-50 intermediate connecting blocks 
as required. One block provides connections 
for six 111A IUs. 


3.18 Leads associated with the CP equipment will 

be terminated on an interface connecting 
block (66M1-50). Circuit numbers or lead designations 
should be stenciled on the connecting block (see 
Fig. 2 and 7). The CP equipment must be located 
so that maximum loop resistance of the CA, CS 
leads does not exceed 50 ohms measured at the 
interface connecting block. 


3.19 The customer must terminate the CP 

equipment to the 66M1-50 interface connecting 
block using the five terminals stenciled on the 
customer side. 


3.20 Power supply (supplied locally, if required) 

connects as shown in Fig. 4. Refer to the 
appropriate section in Division 167 for prope: 
grounding of power plants.¢ 


111A Interconnecting Unit 
3.21 Strap W option, when required, per Fig. 8 


before installing IU in apparatus mounting. 
Check option strap for continuity. 
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R R 
T ‘i 
KTS KEY 
LINE A A TELEPHONE 


SET 


CIRCUIT 


NOTE: 
FOR CEBAV USE CBL 
R FOR CEBAW USE CA 

=-24 


TO POWER 
SUPPLY GRD 


CONN 
BLOCK 


66MI-50 


CR 


CBL OR CA 


cs 


INTERFACE (SEE NOTE) CUSTOMER 

CONNECTING CBL OR CA PROV | DED 

BLOCK EQU | PMENT 
MOUNTING 66M1-50 


OFig. 5—Block Diagram—111A Interconnecting Unit With 69H Apparatus Mounting ¢ 
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CONNECTING BLOCK 66M!I-50 
ab 


69H APP MTG 


KS - CONN 
(SEE NCTE 


26 


NOTE: 
KS-TYPE CONNECTOR PIN NUMBERS AND LEAD ©0000 
COLORS ARE SHOWN FOR THE PART OF THE KS-~ 
TYPE CONNECTOR ASSOCIATED WITH THE UPPER 
914A CONNECTOR ON THE 69H APP, MTG.CORRES- 12 
PONDING PIN NUMBERS AND LEAD COLORS FOR rome) 


WIRE STRAP 


Oo oO 
THE PART OF THE KS-TYPE CONNECTOR 
ASSOCIATED WITH THE LOWER 914A CONNECTOR 
ARE AS FOLLOWS: 13 
oo 90 0 
14 
o 0 0 90 
15 


Fig. 6—Connections for 69H Apparatus Mounting 
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CT 
CR 
cS 


CG 


CA OR 
CBL * 


% FOR CEBAV USE CBL 
FOR CEBAW USE CA 
T B BRIDGING CLIP OR 


606A 
CONN 
GRD 
-24V GRD 
POWER 
% FOR CEBAV USE CBL UNIT 


FOR CEBAW USE CA 


66M1-50 


BL CONTROL 
STATION 
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CT 


CT 


CA OR CBL* 


66M1-50 
INTERFACE 
CONN 


BLOCK 


CUSTOMER 
PROVIDED 
E QU! PMENT 


Al KTS LINE 
CIRCUIT 


» Fig. 7—Block Diagram—111A Interconnecting Unit With 606A Panel ¢ 


3.22 Loosen screw securing retaining clip or 
designation bar to apparatus mounting or 
panel and raise clip or designation bar to provide 
access to mounting. 

3.23 Align IU in mounting guides and properly 
seat connector of printed wiring board in 


connector of mounting. 


3.24 Position retaining clip or designation bar on 
rear of IU and tighten screw. 

3.25 Stencil circuit and connection information as 
required to designation strip or retaining 

clip. 

3.26 Perform tests shown in Part 5 after installation. 


4. OPERATION (Fig. 8) 


Connection—Voice Connecting Arrangement CEBAV 
(V Option) 

4.01 When the Bell System control station is 
busy (off-hook) and receives an incoming 
call on another CO line, the CP announcement 
device can connect to this CO line through the IU 
by operating the CP locking key (make contact) 
associated with this line. This will complete an 
operate path for the TR relay over the CS, CA, 
and A lead to the Al ground. The TR relay will 
remain operated under the control of the CP 


equipment and the handset of the Bell System key 
telephone set. 
TR relay operated: 


(a) Connects ground potential to the associated 
A lead holding the CO line circuit in the 
busy state. 


(bo) Connects the transmission path from 
transformer T1 to the CP delayed announcement 
device via CR and CT leads. 


(c) Connects T and R leads of transformer T1 

to the CO line, which will trip the CO 
ringing and provide a dc holding path for the 
CO line, as well as a transmission path through 
the IU to the CP equipment. 


4.02 Capacitor C2 blocks de from transformer T1 
and the varistors. Varistors RV1 and RV2 
serve as power limiting devices. 


4.03 Bell System Station Disconnect: The 
control station handset must remain off-hook 
to maintain interconnection between the Bell System 
CO line and the CP announcement device. Disconnect 
can be achieved by placing the handset on-hook 
which in turn removes ground from the TR relay 
in the associated IU and disconnects the CP 
equipment restoring the circuit to normal. When 
there are multiple stations associated with this 


Page 9 


SECTION 463-311-106 


TABLE A 
® CONNECTIONS FOR 606A PANEL 


; TO 


26 + 


me |e | me sar 
66M1-50 INTERFACE 
CONN BLK CONN BLK 
ROW NO. ROW NO. 
— 
ee ee ee ee ce = 
i 
Pl ORE neler |, SBR I 
J1A CS 
CG 8 ee a eae ered Derr 
5 
SON ee ee 
ee ee ER eee 
Se ere ae 2 ee = 
i 6 
a ee ee 
| 2A Os win ED eee: 
{0 
CB ee ee 
ee 
R = 
OT 
Pi 20 
J3A 49 V-BR 
CG 24 BR-V 22 
21 BL-V 
| ek: an ay) = 2471 
26 
2 i6 
P3 BL-R 17 
J1B R-G 29 18 
30 19 
B 31 20 
Eo MORES oak ee ed 20 
ee ee eR ee 
R pen nr al RS 344 = 
CT 35 21 
P3 id 22 
J2B 23 
24 
25 
pes OM ee ee 25 
ge 
R i a i oe 
43 
P3 D 21 
J3B 49 28 
24 29 
30 
fe OB ee ee oe 30 
De 
ec PARE eer we ee 


* Stencil Lead Designations on Fanning Strips. 
+ Connections to CO Lines. 
+7 Connect to BL Lead of Key Telephone Set. 
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arrangement, all stations must be on-hook to effect 
release of the 111A IU. 


4.04 Customer-Provided Equipment Disconnect: 


Disconnect can be achieved by releasing the 
associated locking key to open its contact. This 
removes ground from the CS lead of the associated 
IU to release its TR relay which will disconnect 
the CP equipment and restore the circuit to normal. 


Connection—Voice Connecting Arrangement CEBAW 
(W Option) 


4.05 To connect the CP communication system 

to the CO line through the IU a call is first 
established on the associated CO line at the Bell 
System station. The normally open (make) contact 
which is furnished in the CP communication system 
is then operated. This will complete an operate 
path for TR relay over CS, CA, and A leads to 
Al ground. Another CP normally open contact is 
operated to provide a lockup path for TR relay 
over CG and CS leads. TR relay operated: 


(a) Connects ground potential to the CG lead 
holding the TR relay operated under the 
control of the CP equipment. 


(b) Closes ground potential to the associated 
A lead holding the CO line circuit in the 
busy state. 


(c) Connects the transmission path from 
transformer T1 to the CP communications 
system via the CR and CT leads. 


(d) Connects the T and R path of the CO line 
to T1 via the T and R leads. 


4.06 Transformer T1 serves as a de holdng path 

to the CO line when another pickup key at 
the Bell System control station is depressed to 
establish a call on another CO line, if desired. 
Once the interconnection is established, the Bell 
System station may go on-hook. 


4.07 Capacitor C2 blocks de from transformer T1 
and the varistors. Varistors RV1 and RV2 
serve as power limiting devices. 


4.08 Disconnect: Disconnect can be accomplished 

by CP equipment only. When the CP contact 
closure in the lockup path opens, ground is removed 
from the CS lead of the associated IU to release 
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the TR relay which will disconnect the CP equipment 
and restore the circuit to normal. 


5. MAINTENANCE (Fig. 8) 


5.01. Check CO pair and for blown fuses, loose 
or broken connections. 


5.02 Open circuit at 66M1-50 interface connecting 

olock by removing B bridging clips (or wire 
straps) on all leads of circuit under test (Fig. 2). 
Perform the following tests. 


Option V 


(a) Using a 1013A or equivalent hand test set, 

clip to the tip and ring of the CO trunk 
associated with the IU under test at the 66M1-50 
intermediate connecting block. 


(b) Operate the switch on the hand test set to 
TALK position; dial a CO number that will 
return a busy signal or 1000 Hz test tone. 


(c) Ground CS lead on the telephone company 
side of the 66M1-50 interface connecting 
block; TR relay should operate. 


(d) Remove the hand test set from tip and ring 

of CO line, operate switch to MON position, 
and clip to CT and CR at 66M1-50 interface 
connecting block. Busy signal or 1000 Hz tone 
should be heard. 


(e) Remove ground from CS lead; TR relay will 
release, and busy signal or 1000 Hz tone 
will not be heard. 


Option W 


(a) Place a strap (short) across CS and CG 
terminals on the telephone company side of 
the 66M1-50 interface connecting block. 


(b) Using a 1013A or equivalent hand test set, 

clip to the tip and ring of the CO trunk 
associated with the IU under test at the 66M1-50 
intermediate connecting block. 


(c) Operate the switch on the hand test set to 


the TALK position; dial a CO number that 
will return a busy signal or 1000 Hz tone. 
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(d) Ground CS lead on the 66M1-50 interface 
connecting block; TR relay should operate. 


(e) Remove the hand test set from tip and ring 

of CO line, operate switch to MON position, 
ca clip CT and CR at 66M1-50 interface 
connecting block. Busy signal or 1000 Hz tone 
should be heard. 


(f) Remove ground from CS lead; busy signal 
or 1000 Hz tone should still be heard. 


(g) Remove strap from CS and CG terminals; 
TR relay will release, and busy signal or 
1000 Hz tone will not be heard. 


5.03 If the results described are not obtained, 

check wiring, battery, and ground to unit. 
If battery and ground are present and wiring is 
correct, replace IU and retest. 


5.04 When trouble is suspected in the 111A IU, 
exchange it with another unit known to be 
functioning properly. 


5.05 If the tests described are satisfactory, restore 
circuit to normal by replacing B bridging 
clips ( or wire straps). 


alee Do not attempt any tests or repairs 
to the CP equipment. 
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6. CONNECTIONS 


6.01 For connecting information using the 69H 
apparatus mounting, refer to Fig. 6 and 8. 


6.02 The 111A IU is shown schematically in Fig. 8. 

The 69H apparatus mounting has provisions 
for installing two 111A IUs. Terminal designations 
for the KS-type connector associated with the 
apparatus mountings in Fig. 6 provide for installing 
111A IUs in both positions. 


6.03 » For connecting information using the 606A 
panel, refer to Fig. 8 and Table A.@ 


6.04 Table A shows connections for six 111A 

IUs, circuit lead designations, connector cable 
color codes, and cross-connects from 66M1-50 
intermediate connecting block to 66M1-50 interface 
connecting block. Lead BL from the key telephone 
set connects to terminal CBL on the 66M1-50 
connecting block. 


»Lead A from the key telephone system line circuit 
connects to terminal CA on the 66M1-50 intermediate 
connecting block. Power supply (supplied locally) 
connects —24V to Tl and GRD to T2 (Fig. 4) on 
rear of 606A panel.¢ 
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NOTES: 


BELL SYSTEM 1. GROUND COMMON TO KEY TELEPHONE 
CONTROL STATION, SYSTEM. 
TYPICAL KEY TEL 2. INSTALL BUSY LAMP CIRCUIT IN 
SET CKT TELEPHONE SET. 
3. TOTAL LOOP RESISTANCE NOT TO EXCEED 


50 QQ, 

4, MAXIMUM DC ACROSS T AND R IS 25 
VOLTS. 

5. CP CONTACT ON CA AND CS IS 
NONLOCKING AND CONTACT ON CS AND CG 


1S LOCKING TYPE FOR (W) OPTION. 


a 
Jacorine: (unk } 7 6. CP CONTACT ON CA AND CS 1S LOCKING 
KSU OR PANEL Iuts ASSOC TYPE FOR (V) OPTION. 
WITH SAME STA 7. B BRIDGING CLIP OR WIRE STRAP 


1A2 KTS 8. (V) OPTION CEBAV 


cent @) OPTION CEBAW 


TO OTHER 


STATIONS 
at AS REQUIRED 
(NOTE 8) 
— 4 
28 12 
R | 66MI-50 
“7 T 
A 3 | INTERFACE 
CONN CP EQPT 
a : , Get | BLOCK 
net CA CBL OR CA 
| O O O O I 
| | 4| TR 
R 5 
—_—— i | 
. | 
| 
| 
| 
| 
| 
| 
R 
9 
| 
| 
TO CO 
LINE 
| 
| 
T | 
BAT i 
TO HK 171 GH - 224 
eee GRD (NOTE a: =. 
SUPPLY | ————————-_-_1v 15 +4): | (NOTE 7) (NOTE 3) 


}hlA TU 


} Fig. 8—Schematic—Voice Connecting Arrangements CEBAV & CEBAW ¢ 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-311-107 
Issue 4, February 1975 


VOICE CONNECTING ARRANGEMENT C2AKS 


1. GENERAL 


1.01 This section provides identification, installation, 

operation, maintenance, and connection 
information on the 102-type interconnecting unit 
(IU) when used in Voice Connecting Arrangement 
(VCA) C2AKS. 


1.02 This section is reissued to: 


e Include information on the 615A panel which 
replaces the 69G apparatus mounting 


e Add use of 142A test set _ 
e Include information on the KS-20944 protector 


e Add information about W option on the 102B 
IU 


e Add information on the 604C panel and 21A 
apparatus unit 


e Add information on index clips of the 604B 
panel. 


1.03 The 102B IU (Fig. 1) is an improved version 
| of the 102A IU (MD) providing option 
terminals for matching the impedance of the 
customer-provided equipment (CPE) to the central 
office (CO) line. The 102B IU does not require 
pulse correction. In existing installations using 
pulse correction, the 108A IU (MD) pulse. correctors 
must be removed when replacing the 102A IUs 
with the 102B IUs. The 102B IU also increases 
the range limitation to the CPE from 18 ohms to 
100 ohms maximum on the supervision leads (CS 
and CG). 


1.04 Refer to Sections 463-300-101 and 463-300-102 

for information on the 604A (MD), 604B, 
and 604C panels. Refer to Section 463-300-104 
for information on the 615A panel, Section 463-300-113 
for information on 'the 142A test set and Section 
463-300-109 for information on the KS-20944 
protector.¢ 


1.05 The size of the job on initial installation 
and the expected growth should be the 


determining factor in selecting the proper equipment. 
»For one to three circuits using the 102-type IU 
use the 615A panel. For four to fourteen circuits 
use the 604 type. Connections are provided for 
the 69G apparatus mounting, but it should be used 
on an Additions and Maintenance (A&M) basis only.¢ 


1.06 If the customer wants a copy of the Technical 

Reference which covers this interface 
specification, the customer should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


1.07. This issue of the section is based on the 
following drawings: 


SD-1E238-01, Issue 2A—102B IU 
SD-1E202-01, Issue 3A—102A IU | 
SD-1E258-01, Issue 1—142A Test Set 
SD-1E200-01, Issue 2D—604A Panel 


SD-69599-01, Issue 2A—69G Apparatus 
Mounting 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing(s), 
reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 
PURPOSE 
e To provide an interface between CPE and 
a CO, PBX, or 1A2 Key Telephone System 
station line terminating on a Bell System 
station set 
e To provide network control signaling functions 


e To busy out the line associated with a key 
telephone system station (if provided) 


© American Telephone and Telegraph Company, 1975 


Printed in U.S.A. 
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Fig. 1—102B Interconnecting Unité 


e To limit excessive levels from the CPE and 
to provide protection for telephone company 
personnel against hazardous voltages. Note: If a 23-inch relay rack is not provided 

on customer premises, provide a 16C apparatus 

mounting, or equivalent, for the 69G or an 

ED-91180-72, Group 21 cabinet for the 604-type 

or 615A panels. 


Associated Apparatus (Order Separately) 


APPLICATION 


e Voice Connecting Arrangement C2AKS 


provides an automatic connection of e Panel, 604A1, (fuse panel only—no power 


customer-provided (CP) terminal equipment, unit) 
typically call diversion of WATS line extension 
equipment, to a Bell System CO, PBX, or or 


1A2 Key Telephone System station line 
terminating on a Bell System station set. 
e Panel, 604A2 (19C2 power unit and fuse 
panel) 
ORDERING GUIDE 
or 
e Unit, Interconnecting, 102A or 102B (one 
per CO trunk, Fig. 1). 
e Panel, 604B and 604C (fuse panel only—no 
power unit, will mount up to fourteen 
»Note: If 102A [Us are used in positions 13 102-type IUs) 
or 14 of a 604B or 604C panel, 102A IUs 


must also be used in positions 1, 4, 7, and 
10.4 
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e pUnit, Apparatus, 21A (used with 604C panel 
when — 48 voltage is supplied) 


e Panel, 615A (fuse panel only—no power 
unit; will mount up to three 102-type IUs) 
(Fig. 2)@ 


e Bracket, 99B (one per three 615A panels) 


e Cable, A25B (four per 604-type panel [see 
Table A] or one per 615A-type panel) 


e Block, Connecting, 66M1-50 (as required, 
Fig. 3) 


e Block, Connecting, 66B4-25 (as required) 


e Clip, Bridging, B (as required, shipped 25 
per package, Fig. 3) 


e Block, Connecting, 66E3-25 (optional, Fig. 4) 


Note: wpOther type blocks should not be used 
due to incompatibility with the 142A test set 
connections.¢ 


e Cable, “D” Inside Wiring, or equivalent (for 
cabling from 66B4-25 intermediate connecting 
block to the 66M1-50 interface connecting 
block) 


e Unit, Power, 19C2 (or equivalent for 604A1, 
604B, 604C, or 615A panel locally engineered 
and installed when existing KTS power 
supply is insufficient) 


e Cord, Power (for 19C2 power unit or 604A2 
panel) 


P40J326 (1-1/2 ft) 
P40J327 (2 ft) 
P40J328 (4 ft) 
P40J329 (6 ft) 
P40J099 (12 ft) 


epProtector, KS-20944, List 1 or List 2 
(Fig. 5)—for optional power protection. 


Note: Must be provided when a CP de 
power supply is used. Use List 1 protector 
for —4 volts and List 2 for —48 volts.¢ 
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Replaceable Components (For 604-Type Panel) 
e Unit, Power, 19C2 (604A2 only) 


e Fuses, 70G (1/2 ampere, 18 per 604A-type 
panel) 


e pF uses, 70A (1-1/3 ampere, 3 per 604B and 
604C panels) 


e Fuses, 70F (1/4 ampere, 13 per 604B and 
604C panels) 


e Fuses, 70G (1/2 ampere, 2 per 604B and 
604C panels) 


e Indicator, 17C-49 (for optional fuse alarm, 
if required, for 604B and 604C panels only).@ 
»Replaceable Components (For 615A-Type Panel) 


e Fuse, 24E (1/2 ampere, 8 per panell¢ 


DESIGN FEATURES 
102-Type Interconnecting Unit 


e Components mounted on epoxy-coated 8-inch 
80-pin board 


e Provides voice frequency coupling to CPE 
e 2-way loop-start operation 

e Option terminals 

e Line impedance matching (102B only) 


e Requires 0.090 ampere at 26 volts de (102B) 
maximum 


e Requires 0.110 ampere at 26 volts de (102A) 
maximum 
e Provides de isolation to CPE 


e Limits excessive signals 


e Permits tone signaling from customer 
equipment. 
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POROA CORI DCC OD EMP Leh pONT bt 
Siti ses ennai oneeconee cece eee TT 


je SISA PANEL 


DESIGNATION 
STRIP 
SI4A 
CONNECTOR 
lo2B Iu 
913A 
CONNECTOR 
| ST CIRCUIT 2ND CIRCUIT 3RD CIRCUIT 
Fig. 2—102B Interconnecting Unit Mounted in 615A Panel 
3. INSTALLATION following the wiring plan shown in Fig. 6. Insulate 
and store all spare conductors. The CO lines and 
69G Apparatus Mounting (Fig. 6) power supply leads also connect to this block. 
»Note: The 69G apparatus mounting is not 3.02 Extend the CT, CR, CS, CG, Cl, C2, and 
recommended for new installations. It has CA (if provided) leads from the 66B4-25 
been replaced by the 615A panel. The following intermediate connecting block to the 66M1-50 
paragraphs are intended for use on an A&M interface connecting block for access to the CPE. 
ONLY basis.¢ Stencil lead designations on the interface connecting 


block as shown in Fig. 3. 
3.01 Electrical connection is made to the 69G 
apparatus mounting through two A25B 3.03 Separate fusing and —24 volt power are 
connector cables. Terminate the raw end of the provided locally. Connect the telephone 
cable to a 66B4-25 intermediate connecting block company-provided power supply leads or CP de 
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CUSTOMER CIRCUIT 


a NUMBER 


TELEPHONE 


BRIOGING CLIP 


% DENOTES LEADS TERMINATED 
AS SPARE NOT REQUIRED 
WITH 69G APP MTG, OR 615A 
PANEL 


Fig. 3—§66M1-50 Interface Connecting Block¢ 
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; 
$ 
: 
‘ 
¥ 
@ 
. 3 
7 


sists Nai 


TELEPHONE 


TERMINALS NUMBERED 
LEFT TO RIGHT 


COMPANY CUSTOMER 

M 

PROVIDED AND CKT 1-1 TOIO PROVIDED AND 
INSTALLED CKT2-11 TO 20 INSTALLED 


CKT3~-2! TO 30 
CKT4~- 31 TO 40 
CKT5~- 4! TO 50 


Fig. 4—66E3-25 Interface Connecting Block (Optional) 


power supplied through the KS-20944, List 1 protector 
to the 66B4-25 connecting block as shown in Fig. 6 
and Table K and multiple through separate fuses 
to each 102-type IU (201C KTU fuse unit with 
24E, 1/2 ampere fuses or equivalent).¢ 
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3.04 The 66B4-25 intermediate connecting block 

and the 66M1-50 interface connecting block 
should be located within 25 feet of the 69G apparatus 
mounting. The customer must terminate the CPE 
on the 66M1-50 interface connecting block using 
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CIRCUIT 
BREAKER 
SWITCHES 


KS-20944 PROTECTOR 
COVER CLOSED 


TELEPHONE 
COMPANY LEADS 


Boi ene nnn 


: 
ee eee ene 
: ‘ = 


LEADS FOR CUSTOMER ¥ LOAD TERMINAL STRIP 
TERMINATIONS #3 (FOR TELEPHONE COMPANY 
( TERMINATIONS) 


KS-20944 PROTECTOR COVER OPEN 


Fig. 5—®KS-20944 Protector¢ 
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66B4-25 66M1-50 
“INTERMEDIATE ee 
69G APP MTG CONN BLOCK 
A BC OD 
914 CONN UPPER (U) * 
A AND B KS-I667I,LI Cees 
PIN NO. PLUG . 
40 >—~< 17 ees (BL-Y) (L) s 
Al! >————~< 18 ete) = (0-BK) (L) CR 
. cs 
| (G-Y) (U) ee 
UPPER A25B | (s-¥) (L) ce | EQUIP 
CONN CABLE | (o-¥) tk) a 
LOWER (L) ! ea ss 
KS-16671,LI 
PLUG | | 
y ¢ 0-BK | 
co = = F (Note 1) 
AG >——< 16 <——— | 
Alo >< !7 on | 
) 2 4 } | POWER SUPPLY 
AI3 i (Y-BR) (O-Y) (U) OR PROTECTOR 
Be: Saaeey eae (Y-BR) (L) 
»—_—_——~< —— = CO OR PBX 
A4 3% (G-V) (G—V) (L) ] 
LOWER A25B 
CONN CABLE 


NOTES: 
|. INSULATE AND STORE SPARE 
LEADS. 
2. B BRIDGING CLIP OR WIRE STRAP. 
3. MULTIPLE TO OTHER CIRCUITS. 


Fig. 6—Connection Diagram for 69G Apparatus Mountingé 


the seven terminals stenciled on the customer side 
of the 66M1-50 interface connecting block. 


604-Type Panel (Fig. 7, 8 and Tables B, C, D, E 
and G) : 


3.05 The 604-type panel will mount on a standard 


23-inch relay rack or in an ED-91180-72,.. 


Group 21, 18-plate equipment cabinet which should 
be installed in a location specified by the customer. 
Connect a frame ground to rack or cabinet. 


lee The 18-plate cabinet will hold two 
604A-type (MD), three 604B or 604C 
(with external power unit) panels, or 
two 604B or 604C panels with power 
unit, when the drawing holder on 
the lower half of the equipment cover 
is removed. 


3.06 Telephone circuit connection is made to the 
604-type panel through connector cables. 
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Arrangement of the KS-16671, List 1 plugs on the 
panel restricts the first plug (to CO lines) to an 
A25B connector cable. Plugs two through four (to 
CPE) are arranged to adapt to a choice of cable 
sizes (see Table A). Plug No. 5 (604A-type only) 
is dedicated to one-way incoming trunks only and 
is not used in this application. 


3.07 Terminate the raw end of connector cable 

No. 1 on a 66B4-25 connecting block for 
the CO lines. Terminate the raw ends of connector 
cables 2, 3 and 4 on 66M1-50 interface connecting 
blocks at the customer end following the wiring 
plan shown in Fig. 7 and Tables B, C, D, and E. 
Insulate and store all spare conductors. Stencil. 
lead designations on the interface connecting block 
as shown in Fig. 3. 


3.08 The customer must provide a 105- to 130-volt 
60-Hz outlet within reach of available power 
cords (see Ordering Guide for cord lengths). It is 


SUPPLY 604AI OR 


~24V 
EXTERNAL POWER 
604B OR PROTECTOR 


102-TYPE 


Iu 
C2 
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KTS 


LINE ; ne 
CIRCUIT 
(IF PROVIDED) 


(IF PROVIDED) 


66M1-50 
INTERFACE CUSTOMER 
CONN PROVIDED 
BLOCK EQUIPMENT 


CT 


Fig. 7—®Block Diagram—102-Type Interconnecting Unit With 604-Type Panelé 


recommended that this outlet be separately fused 
and not under the control of a wall switch. 


3.09 pif an external telephone company-provided 

power supply is used (604A1, 604B, or 604C 
only), or CP de power is supplied through the 
KS-20944 protector, connect to fuse panel on rear 
of 604A1, 604B, or 604C as shown in Fig. 7 and 
Table G (use 16-gauge, or equivalent, twisted pair).¢ 
Refer to the appropriate section in Division 167 
for proper grounding of power plants. Connect 
power supply (using 16 gauge or equivalent twisted 
pair) as shown in Fig. 7 and Table G. Proper 
grounding of equipment and power unit is important 
to prevent damage from power line surges. 


3.10 The 66M1-50 interface connecting block should 

be located within 25 feet of the panel. The 
customer must terminate the CPE on the interface 
connecting block using the seven terminals stenciled 
on the customer side. 


3.11 As a customer option, the 66E8-25 interface 

connecting block may be used and located 
not further than 200 feet from the panel. When 
using the 663-25 optional interface connecting 
block, refer to Fig. 4 and Table F for terminal 
and pin numbers. The 66E3-25 block provides an 
Amphenol connector for up to five circuits. The 
customer must terminate the CPE to the connector 
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DESIGNATION STRIP 


POSITION NO. JIA RETAINER 


P40V590 
GUIDE ASSEMBLY JI4A 


INSTALLATION SEQUENCE OF INTERCONNECTING UNITS 


unk wo. |i |2{a}4|siel7/e| 9] io] u | i2|i3| ia) 
postion wd. j 1 |] 4 |e] 7] 9 [i] nis] |e | 9 fret i 


Fig. 8—604B and 604C Panels (Front View)¢ 


TABLE A 


OPTIONAL CABLE ARRANGEMENTS TO PROVIDE 
CONNECTIONS FOR FOUR PLUGS 
ON 604-TYPE PANEL 


CABLE MAXIMUM NO. OF CABLES REQUIRED 
DESIG- 


ARRANGEMENTS (SEE 3.06) 
NATION 


Tass | a [| 4 | 2 
Cass | |i 
Para [a || 


Note: Arrangement of interconnecting units and 
local requirements will determine the size and 
maximum length of cable required. 
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using an Amphenol No. 57-10500-7 plug, or Cinch 
No. 223-32-50-023 plug, or equivalent. 


B615A Panel (Fig. 2 and 11 and Tables G, J, K, 
and L) 


3.12 The 615A panel is mounted on a standard 

relay rack or 16C apparatus mounting (or 
equivalent) using the 99-type bracket. The 99B 
bracket will hold three 615A panels. Remove the 
center mounting bar from the 16C apparatus mounting 
to avoid cover interference. 


3.13 An A25B (or equivalent) connector cable is 

used to connect the 615A panel to the 
66M1-50 interface connecting block. The A25B 
connector cable plugs into plug P1 on the rear of 
the 615A panel. The raw end of the A25B connector 
cable is terminated on the telephone company side 
of the 66M1-50 interface connecting block or optional 
66E3-25 block (see 3.11) according to standard even 


count color code. Lead designations are stenciled 
on the 66M1-50 interface connecting block as 
required. 


3.14 The customer must terminate the CPE on 
the 66M1-50 interface connecting block using 
the terminals on the customer side. 


3.15 D inside wiring cable is used to extend the 

T and R leads from the CO or PBX connecting 
block to the 66T1 connecting block on rear of the 
615A panel as shown in Table L. 


3.16 The telephone company-provided power 

supply or CP —24V dc power supplied through 
the KS-20944, List 1 protector is terminated on 
the 66T1 connecting block as shown in Table L. 
Use 20-gauge wire and remove insulation before 
placing in clip terminals. 


3.17. Refer to the appropriate section in Division 

518 for proper grounding of power units. 
Proper grounding of equipment and power unit is 
important to prevent damage from power line 
surges. 


102-Type Interconnecting Unit (Fig. 9 and 10) 


To protect transistors and other 
electrical components of 102-type 
interconnecting units, remove fuses 
associated with that particular circuit 
before installing or replacing a unit. 
(See Tables H and I for 604-type 
panels.) 


3.18 Select proper option straps for options Y, 

Zand W from Fig. 9 or 10 for local conditions. 
Always use option Z for the 102A IU. Use bare 
wire for strapping. Use option W for 102B when 
the external circuit resistance (including CO 
resistance) is greater than 800 ohms in the talking 
state. 


Laz Check option strap for continuity after 
strapping. 


3.19 Loosen retaining clip screw (69G) or designation 

strip (604-type or »615A@ ) on apparatus 
mounting or panel and raise clip or strip to provide 
access. 
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3.20 Position the board in the guide grooves, 

and slide the unit into the panel until it is 
properly seated in the connector. pThe 604B and 
604C panels have a P13B354 index clip between 
contacts 9 and 10 in the lower position connector 
that must be removed when using the 102A IU. 
The 604A, 604B, and 604C panels are electrically 
equivalent for this VCA and are interchangeable 
if this clip is removed. The 102B IUs have a slot 
for this clip. For the 615A panel the code slots 
on the [Us match the index clips between contacts 
5, 6, 12, and 18 in the connector.¢ 


3.21. Position the retaining clip or designation 
strip holder to hold 102-type [Us securely. 


3.22 Stencil circuit designation information, as 

required, on retaining clip or designation 
strip. gOn 604C and current production of the 
604B panels the designation strip is marked to show 
trunk numbering. Earlier production of the 604B 
showed position numbers.¢ 


3.23 Install 102-type IUs in 604-type panels 

following the suggested sequence. This 
sequence is established to correspond to the plug 
arrangements. The installation sequence for the 
615A panel is the same as the connector (J1A, J2A, 
J3A) from left to right. See Fig. 12.4 


3.24 plf 102A [Us are used in positions 13 or 14 
of the 604B or 604C panel, 102A IUs must 
also be used in positions 1, 4, 7, and 10.4 


3.25 When installing IUs in the 615A panel, 

position the boards in the grooves of the 
panel and slide the unit until it is properly seated 
in the connector. The code slots on the IUs match 
the index clips between contacts 5 and 6, and 12 
and 13 in the connector. Lower the designation 
strip holder to hold the [Us securely in place. 
Refer to Fig. 12 for installation sequence of IUs 
in the panel to correspond to the plug wiring 
arrangement. 


bKS-20944 Protector (Fig. 13) 

3.26 When voltage protection is required, the 
KS-20944 protector must be mounted externally 

and wired to the power supply terminals of the 


604-type and 615A panels. 


3.27. Connect as shown in Fig. 18 following local 
wiring instructions. The customer must 
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ZL eBng 


KS-1!6671,L! 913A OR 102A LU 913A OR 914A 66MI-50 
PLUG SISA CONNECTORS INTERFACE 
(NOTE 1) CONN (A AND B) CONN BLK 
(A) K5 
13 (A) 6(A) 
! 1 
boy 
| 
| 
| 
| 
i 
! 
1 
| | R2 R3 C2 
| | ae 
| CR2 
| = 
I 
1 | 
| | 
1 | 
| | 
4 (A) 15 (A) 
—24 1O(A) 
[--1 K4 it (A) 
CR4 - 
R4 oe 14 (A) 


Ql 
e R5 CR5 Q6 R7 au 
RI5 


24 See IES 
CR6. cI K5 
RO RIO | SRil 


Q2 CR R8 


TO KTS 
LINE CKTS 
(IF PROVIDED) 


NOTES: 
|. SEE TABLES B,C,D,£, J, OR FIG. 9 FOR PIN NOS. 
2. CUSTOMER PROVIDED OFF -HOOK CONTACT 
CLOSURE AND PULSING CONTACT. 182 MAX 
LOOP RESISTANCE. 


2 (B) +6 
POWER 

0 (A) SUPPLY OR 
PROTECTOR 


Fig. 9— Schematic Diagram—102A Interconnecting Unit (MD)¢ 


CUSTOMER 
PROVIDED 
EQUIP- 
MENT 


LOL“LLE-E9P NOILDSS 


€| eHng 


913A OR | 1028 913A OR 914A 
914A CONN INTERCONNECTING UNIT CONNECTORS 
(a) SS re ee ee ee ee ee (A AND 8) 


LEAD 
DESIG 


KS-16671,L| 
PLUG 
(NOTE 1) 


: 66MI-50 INTERFACE 


: LEAD DESIG 
: CONN BLK 


cP 
EQUI PMENT 


7 
Al3 A6 
A24 
TO 
co 
A28 
R 
A4 AIS 
AlO 
All 
NOTES: 


Al4 
1. SEE TABLES 8,C,D,E,J 


FOR PIN AND TERMINAL NOS. 
2. CUSTOMER PROVIDED OFF 
HOOK CONTACT CLOSURE 


AND PULSING CONTACT. 1002 
MAX LOOP RESISTANCE. 

3. PROVIDES FOR SUFFICIENT LOOP 
CURRENT FOR SUPERVISION. ON 
SHORT LOOPS NOT RECOMMENED 
AS POOR TRANSMISSION RESULTS. 


AQ 


GPTIONS: 

Y 600 CO LINE IMPEDANCE 
NORMALLY REQUIRED AND 
FACTORY PROVIDED 

Z 900 CO LINE IMPEDANCE 
REQUIRED ONLY WHEN PBX-CO 
TRUNK FACILITY IS DESIGNED 
WITH TERMINATING SETS OR 
837-TYPE IMPEDANCE COMPEN- 
SATORS THAT HAVE 900 OHM 
INPUT IMPEDANCE 

W EXTERNAL CIRCUIT LOOP 
GREATER THAN 800 


"B" BRIDGING CLIP 


Se OR WIRE STRAP 


TO POWER 
SUPPLY OR 
PROTECTOR 


—24V 
AO 


Fig. 10—Schematic Diagram—102B Interconnecting Unit¢ 
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S 


102-TYPE C 
Iu 
Cl 


ee 
OQ 7% 
(IF REQUIRED) 0) Or 


CUSTOMER 


PROVIDED 
EQIPMENT 


66MI-50 


INTERFACE 


- 24V 


EXTERNAL POWER 
SUPPLY OR 
PROTECTOR 


604Al OR 6048 


Fig. 11—®Block Diagram—102-Type Interconnecting Unit with 615A Panelé 


10 KTS 
CENTRAL 
OFFICE | R 
TRUNK INSTALLATION SEQUENCE 
2 3 
POSITION 
NO. 


| 2 3 


Fig. 12—Connector and Trunk Arrangement in 615A 
Panelé 
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connect his power supply to the red (GRD) and 
black (-V) 14-gauge leads extending from the unit. 


Caution: Voltage will be present on (upper) 
terminals 1 of circuit breakers. 


Check for correct polarity and ground 
before closing switch. 


3.28 After installation is complete, apply power 
and perform tests shown in Part 5. To 
protect the electrical components of [Us, always 
remove the fuse associated with that particular 
circuit before removing or installing an IU. See 


Table K.@ 


TO 

BELL SYSTEM 

CONNECTING ARRANGEMENT 
DC POWER LEADS 


(CURRENT 
BREAKER ) 


NOTE: 


KS-20944 LI FOR 24 VOLT AT 15 AMP 
KS-20944 L2 FOR 48 VOLT AT 15 AMP 
KS-20944 L3 FOR 24 VOLT AT 30 AMP 
KS~20944 L4 FOR 48 VOLT AT 30 AMP 


PROTECTORS WILL TRIP IN 25 MILLISECS 
(MAXIMUM): ON DC OVERVOLTAGE OF 38 


VOLTS (24 VOLT UNIT) AND 68 VOLTS 


(VOLTAGE 
BREAKER) 
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NO. 14 AWG (OR NO.IO AWG) WIRE 
a PAIRED RED AND BLACK 


(CURRENT 
BREAKER) 


2" NIPPLE 36" LEADS 
NO. 14 AWG FOR LI & L2 


NO. 10 AWG FOR L3 & L4 


TO 

CUSTOMER PROVIDED 
DC POWER 

SOURCE 


(48 VOLT UNIT), ON OVERLOAD OF 18.75 AMPERES (15 AMP UNIT) 
AND 37.5 AMPERES (30 AMP UNIT), ON REVERSED POLARITY, OR AC 
VOLTAGE GREATER THAN 18 VOLTS, OR INCORRECT POWER SUPPLY GROUND. 


Fig. 13—»Schematic—KS-20944 Protector¢ 


4. OPERATION 


102B INTERCONNECTING UNIT (Fig. 10) 


Incoming Call 


4.01 When the CO seizes this circuit on an incoming 

call, ringing current is applied across the tip 
and ring. The K1 relay in the ringing bridge 
operates and provides a contact closure on the Cl 
and C2 leads to the CPE which open and close in 
unison with the ringing cycle. When the customer 
answers, the CPE provides a contact closure on 
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the CS and CG leads. An option closure on the 
CA and CG leads places a ground on the A lead 
to operate the line circuit and busy lamp when 
the line is associated with a Bell System 1A2 Key 
System. The closure on the CS and CG leads 
causes K65 relay to operate. The K5 relay operated 
closes the loop to the CO which trips the ringing, 
shunts the ringing bridge, releases K1 and closes 
the transmission path to the CT and CR leads 
through T1. 


Outgoing Call 


4.02 Before an outgoing call is placed, the customer 

must determine that the line is idle to avoid 
bridging to a call in progress. When the customer 
goes off-hook on an idle line, the CPE provides a 
contact closure on the CS and CG leads. An 
optional closure on the CA and CG leads places a 
ground on the A lead to operate the line circuit 
and busy lamp when the line is associated with a 
Bell System 1A2 Key System. The contact closure 
on the CS and CG leads causes K5 relay to operate. 
K5 relay operated shunts the ringing bridge, closes 
the loop to the CO, and closes the transmission 
path to the CT and CR leads. The CO recognizes 
the loop closure and returns dial tone over the CT 
and CR leads to the CPE. After receiving dial 
tone, the CPE dial contacts pulse the closure on 
the CS and CG leads, and K5 relay operates in 
unison with the CP dialing contacts to repeat the 
dial pulses to the CO. After completion of dialing 
the K5 relay restores the transmission path. When 
the customer is using tone address signaling and 
goes off-hook to dial out, the CPE provides a 
contact closure across CS and CG. This causes 
the K5 relay to operate cutting through the 
transmission path, and dial tone is returned to CT 
and CR. The customer may then dial over the 
CT and CR leads. 


4.03 Disconnect: When the CPE goes on-hook 

removing the contact closure from the CS 
and CG and CA and GG leads, the K5 relay releases, 
and the line circuit and busy lamp are released. 
K5 relay released opens the loop to the CO, removes 
shunt from the ringing bridge and opens the 
transmission path. 


Note: The 102A IU operates similarly to 
the 102B IU but uses different relays. 
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»KS-20944 Protector (Fig. 13) 


4.04 The KS-20944 protector is used to protect 

the Bell System personnel from hazardous 
voltages but may not protect equipment from 
component failures. The KS-20944 protector provides 
a switch to disconnect de power when working on 
[Us. 


405 The KS-20944 protector consists of a de 

voltage-operated circuit breaker in series 
with a parallel resistor-diode combination connected 
across the line and two de current-operated circuit 
breakers connected in each side of the line. The 
contacts on the breakers are connected in series 
with their own coil and are mechanically coupled 
together. When any breaker is operated, the line 
will be opened. The circuit breakers must be 
manually reset by the customer after tripping. 
They cannot be reset if the fault persists. 


4.06 The KS-20944, List 1 and List 2 protectors 
are designed to trip in 25 milliseconds 
(maximum). 


e 38 volts de (List 1) or 68 volts de (List 2) 
e 18.75 amps de (List 1) or 36 amps (List 2) 


e Reversed polarity or ac greater than 18 
volts 


e Incorrect power supply ground.¢ 
5. MAINTENANCE 


5.01 When trouble is reported, check the CO 
pair and for blown fuses, loose or broken 
connections. 


Circuit Test Using 142A Test Set (Fig. 14) 


5.02 The 142A test set should be set up as follows 
with the IU: 


Caution: Before removing or installing 
IUs in the mounting, remove the associated 
fuse to prevent damage to electrical 
components. 


(1) Disconnect the CPE by removing the B 
bridging clips or wire straps at the interface 
block. 


Li e6ng 


66M1-50 142A TEST SET 
INTERFACE 


ABC 
o-o 


VY 
TO POWER 
SUPPLY 


Fig. 14—Testing 102B Interconnecting Unit With 142A Test Set¢ 


1013A HAND TEST SET 


NOTE: 
FOR PIN OR TERMINAL 
NUMBER, SEE APPLICABLE 
TABLE IN PART 6. 


LOL-LLE“E9’ NOILOSS ‘Pb SSI 
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(2) Connect the leads from the 10-conductor 
interface cord as required to the proper 


terminals on the telephone company side of the 
block. 


(3) Connect the leads from the 2-conductor 

power cord to —24 volts and ground. This 
should be obtained from the same source used 
to power the IU under test. The PWR lamp 
on the test set should light at this time. 


(4) Connect a 1013A hand test set to the HNDR 
and HNDT terminals of the test set with 
the MON-TALK switch in the MON position. 


(5) Set the CS-CG RES loop switch in the 
18-ohm position for a 102A IU or in the 
100-ohm position for a 102B IU. 


5.03 After circuit preparation, proceed as follows: 


(1) Operate switch on 1013A hand test set to 

the TALK position. pThe CS lamp on the 
142A test set should light and dial tone should 
be heard in the test set.¢ 


Note: If the IU fails to seize the CO trunk, 
move the CS-CG loop switch to a lower value. 
If the IU now operates properly, it is considered 
marginal. Circuits which only operate on 
the 0 position should be replaced.¢ 


(2) Dial the local test desk using the 1013A 

hand test set. The S relay and the CS 
lamp should follow the dial pulses. Request 
the test desk to call back on the trunk under 
test. 


(8) Operate the hand test set to the MON 

position. The CS lamp should be extinguished 
indicating the S relay in the 142A test set has 
released, removing the ground from the CS lead. 


(4) When ringing is applied to the trunk, the 
C- lamp lights and follows the ringing pulses. 


(5) Reoperate the hand test set switch to TALK. 

The C- lamp should extinguish and the CS 
lamp lights indicating ringing has been tripped 
and the call answered. The trunk should now 
be cut through the IU and transmission quality 
judged using the hand test set. 
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(6) Have the test desk release the trunk and 

return hand test set switch to MON. The 
CS lamp should be extinguished and the IU 
should be in the idle condition. 


5.04 When all testing is complete, remove power 

and interface cords. Connect CPE by 
restoring B bridging clips or wire straps at interface 
connecting block. 


Circuit Test Without 142A Test Set 
5.05 Prepare the circuit under test as follows: 


(a) Open the seven leads to CPE by removing 
the B bridging clips (or wire straps) or 
connector at the 66B38-25 interface block. 


(b) Supply talk battery by connecting a 500-ohm 

resistor from the —24 volt supply to terminal 

CR and ground to terminal CT (make all connections 

on the telephone:company side of the interface 

block. A 2A KTU or 831A KTU may be used 

for battery feed instead of the resistor. Refer 
_ to Section 518-112-421 for KTU connections. 


(c) Connect a 1018A hand test set (or equivalent) 
across terminals CT and CR. 


(d) Connect an 81A or KS-16990, List 1 test set 
across terminals Cl and C2. 


5.06 Perform the following tests: 
Transmission Path 


Operate switch on the hand test set to MON. 
Temporarily strap terminal CS to CG causing K5 
relay to operate cutting through the transmission 
path, and dial tone will be heard on the hand test 
set. If a KTS line circuit is provided, strap CA 
to CG to operate the line circuit and busy lamp. 


Remove the straps from CA, CS and CG terminals 


and operate switch on the hand test set to TALK. 
Outgoing Call (Rotary Dial) 


Connect the blue leads (or blue and green) of a 
9C dial across terminals CS and CG for dialing. 
Dial tone will be heard on the hand test set 
connected to terminals CT and CR. Dial the local 
test desk number using the 9C dial. Talk over 
the 1018A hand test set connected to CT and CR; 
arrange to have a call returned to the number 


associated with the 102-type IU under test. 
Remove the 9C dial tone from terminals CS and 
CG. 


Outgoing Call (Tone Address Signaling) 


Connect the mounting cord leads of a 2500D (or 
equivalent) station set using 161A adapters as 
follows: 


e (G) and (Y) cord leads to CT 
e (R) cord lead to CR. 


Strap terminal CS to CG; dial tone will now be 
heard on the 2500D (or equivalent) station set. 
Dial the test desk number using the 2500D and 
arrange to have a call returned to the number 
associated with the 102-type IU under test. 
Disconnect by removing the strap from terminals 
CS and CG. 


Incoming Call 


The 81A test set or KS-16990, List 1 test set across 
terminals Cl and C2 will indicate continuity (ringing) 
when the local test desk calls back. Answer the 
call by strapping terminal CS to CG and verify 
satisfactory transmission. Disconnect by removing 
the strap from terminals CS and CG. 


5.07. When trouble is suspected in the IU, exchange 

it with another unit known to be functioning 
properly. Pack the defective IU in a blister pack 
and return it for repair. | 


Never replace a 102-type interconnecting 
unit without first removing the fuse 
or power for that particular circuit. 
(See Tables H, I, and K.) 


5.08 If tests are satisfactory, remove all test 
connections to restore circuit to normal and 
replace B bridging clips (66M1-50) or Amphenol 
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connector (66E3-25) at the interface connecting 
block. 


5.09 When in the repairman’s judgment the 

trouble is located in the CPE, the Repair 
Service Bureau should be notified so that proper 
maintenance of service charge billing can be initiated 
as outlined in BSP 660-101-312 entitled Maintenance 
of Service Charge on Services with Customer-Provided 
Equipment (CPE). 


Do not attempt any tests or repairs 
to the customer-provided equipment. 


6. CONNECTIONS 


6.01 For connection information using the 69G 
apparatus mounting, refer to Fig. 6 and 
Table G. 


6.02 For connection information using the 604A-type 
panel, refer to Fig. 7, and Tables A, B, C, 
D, E, and G. 


6.03 For connection information using the 604B 
and 604C panels, refer to Fig. 7, and Tables 
A, B, C, D, E, and G. 


6.04 For connection information using the optional 
66E8-25 connecting block, refer to Fig. 4 
and Table F. 


6.05 The A and CA leads used to indicate a busy 
line condition are not required when a KTS 
line circuit is not provided. 


6.06 For connection information using the 615A 
panel refer to Fig. 2, 11, and 12, and Tables 
G, J, and L. 


6.07. pFor connection information using the 
KS-20944 protector, refer to Fig. 13.4 
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TABLE B 
CONNECTIONS FOR PLUG NO. 1 — 604-TYPE PANEL 


66B4-25 POS. IN 
CONN BLK 604-TYPE 
ROW NO. PANEL 
1 os 
9 1A 
2A 
4A 
5A 


~] 
E 


co 
> 


~10A 


11A 


13A 


[s) 
> 


ie) 


bo bo rd pel ee ee] ee] ee ee] ee] 
Ww — CO] CO} ~T] Od} Cu BH] Co] DO] | © ~] Ouj P| Go 


oO 
Ee 


; 
w 
wr 


12A 


14A 


GO] Co] Co] Co} Go] Go] Co] Co] Go we) bo 
CO| CO} A Oo} Or) Be! Co] dO] foo} | on 


SPARE 


bo] 
< 
7) 


e 
< ' 
on 


bo 
: 
Q 
< 
NESSES CSCO hdc 
O| CO} 00} ~Al Od] on] BY] Co] DOL} O 


* Stencil lead designations on fanning strip. 
+ Insulate and store spare leads. 
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TABLE C 
CONNECTIONS FOR PLUG NO. 2 — 604-TYPE PANEL 


66M1-50 
INTERFACE 
CONN BLK 1 

ROW NO. 


POS. IN 
604-TYPE 


Q 


re} bd] Ht] Gal tol bo} O} bd bo] Do} G2) Bo | od] Cal sto] ]Q|=slo|= 
m1 Sl gl AY LT al ON Ol tal fal A el Sl cal PM alslalaic 
' ive] ow t ise) ‘ ' jus) ee) Q U tw Mls: 


oe 


Q 


ro) we) bo} DO] bo no pt] pe] ped] ep etd et] ee] ee et) pe 
OQ} ~] Ou Re] Go —_ re ct Gk ll te Ga [ad ~] on 


2 
He] 


| SCS 
te 
ae eae 
an a 
a 
ee 
ee 
aaa aaa 
sso 
Eo 

6 
Caan eer 
as eee 

33 

= 
eee eee 
pe 
a 
Pe 
ean Seal 
ie 
a 
ona Se 
acer ea 
eae aaa] 
a 
oer cons 
cf 
anaes aaa! 
eae 1 eae 
ae 
ar See 
anaes (A 
a aa 
ae 1 aeeere! 

44 

19 
a ee 
Ea 0 
Pee a 
sees cea] 
ae 
ea ed 
ies, anes 
ee 
ae 
aaa Sea 
ae ir 


oP) A) BPR RB} AY] Bp RR] Co] Go] Co] Oo] Go} Go] Ga) Co] Oo 


Oh 9 <|0) clo} al <x 
~” w Q (e) ‘ w o) a tw 
OS OSE Oh 


* Stencil lead designations on fanning strip. 


+ Terminal CA connects to A lead on KTS line circuit. Omit Aand CA leads when KTS line circuit not 
provided. 
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®>TABLE D4 
~ CONNECTIONS FOR PLUG NO. 3 — 604-TYPE PANEL 


66M 1-50 
INTERFACE 


CONN BLK 2 


ve) 
© 


oo 


. 

a 
; 

con) 


(vv) 


vv) 


io) 
rg 
: 
es) 
co] 
oo 
: 
iss) 
a 
- 
~] 


| SPARE 


oo 
or 


A we) 
ee] 
a 
eo) 
bo 


Ojyre 


es be 
bo he 

wo 
“aL 
Px w 

Aw 
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aS i) 


a 


11 
es 


= me | oo 
oo}; © ide) 
nilwl|wio 
w | A) S| A 
Alnitd | ow 

Ww | 
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tf 
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®TABLE D (Cont)4 


66M 1-50 
INTERFACE 
CONN BLK 2 

ROW NO. 


POS. IN 
604-TYPE 
PANEL 


47 F2(FA) 
re 
49 F16(FA) 

* Stencil lead designations on fanning strip. 


+ Terminal CA connects to A lead on KTS line circuit. Omit A and CA leads when KTS line circuit is not provided. 
+ Optional attendant alarm indicator on 604B panel only. 
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TABLE E 
CONNECTIONS FOR PLUG NO. 4 — 604-TYPE PANEL 


66M1-50 
| 
TRUNK LEAD INTERFACE pdpsresyhi 
N DESIG* CONN BLK 3 PANEL 
ROW NO. 


a 
rio | 


O. 
10 
SPARE 
SPARE 
SPARE 


| 
S|Ris 
‘ ity 
oO f ow f 
Sic 
oj co ~] (se) i 
pare 


27 
ie a OW 
ec 
[___39-—Si«d WB 
1 
[6 | BLR | 12,~—S&Y 
32. | BO de 
Oe | 
15 
(ee OR 16 
SPARE 
SPARE | 9 *+| BRR ‘| 18 
[35 SC«dEC“‘érRSSSCTOOUIOFTC*d 
SPARE 0 
[1—“‘U BEKO O[~OUSC*S 
BK-O a 
[38+ iBKG—Od SS SC~dSCi‘iC@S 
C2 wis [_GBK [| 26S 
SPARE | 39 
SPARE | __14.~~=«|~SCiBRRBKSOd CCS 
CA 
i 
33 
Cl Ca Ge. 88 
Pe 
SPARE eae 
SPARE 
CA Y-s 
[SPARE | -30—*S 
ce | 2s OV 44 
C1 48 V-G 45 
Pe C2 23 G-V 46 a 
47 
: 


* Stencil lead designations on fanning strip. 


+ Terminal CA connects to A lead of KTS line circuit. Omit A and CA leads when KTS line circuit is not 
provided. 
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TABLE F 
CONNECTIONS FOR 66E3-25 INTERFACE CONNECTING BLOCK 


CIRCUIT 66E3-25 66E3-25 
READ DESIG: TERM NO. PIN NO. 
CT 26 


* A lead of KTS line circuit connects to CA terminal. Omit if KTS line circuit 
is not provided. 
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®TABLE G¢@ 
POWER CONNECTIONS 


VOLTAGE (NOTE 1) _ (NOTE 2) (NOTE 3) (NOTE 4) 
| —2av | os] mia | npur-aav | 2 
ee ee eee 


Notes: 
1. Terminals on 66B4-25 connecting block, connect as shown in Fig. 7. 


2. Terminals on terminal strip TSA on rear of 604A1 panel. 


3. Terminals on rear of 604B panel are stamped as shown. Position 
option straps for —24V or —48V. 


4, Terminals on 66T1 connecting block. 


TABLE H 
604A-TYPE PANEL FUSE ASSIGNMENT 


VOLTAGE | FUSE NO." PANEL POSITION 


* Fuses are 70G 1/2-Ampere. 
+ Plug. No. 5 dedicated to one-way incoming 
trunks not used in this application. 
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TABLE | 
604B PANEL FUSE ASSIGNMENT 


JLA thru J14A 


1A 
J2A 
J3A 


VOLTAGE 
+105V (Note) 


Fi6t | J1A thru J5A 
—48V (Note) | Fi7+ | JG6A thru J10A 
F18+ | J11A thru J14A 


Note: +105V and —48V not used in this 
application. 

* 7OF Fuse 1/4 Ampere. 

7+ 70G Fuse 1/2 Ampere. 

+t TOA Fuse 1-1/3 Ampere. 
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STABLE J¢@ 
CONNECTIONS FOR PLUG P1 — 615A EAMED 


LEAD PLUG P41 LEAD 615A PANEL 
DESIG. PIN NO. COLOR JACK {oN 66T1 BLK 


a) ee ee 
a: ae ee ee 
Pcs Te 
been en 


SPARE 
SPARE 
SPARE 


SPARE 
SPARE 


SPARE = 
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STABLE J (Cont)¢ 


LEAD 615A PANEL 


B6 


B15 
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Page 30 
30 Pages 


VOLTAGE | FUSENO* | PANEL POSITION 


® TABLE K@ 
615A FUSE PANEL ASSIGNMENT | 


Pa [aaa 
a 


* 24K fuse 4% ampere. 
+ Spare — not used in VCA C2AKS. 


TABLE L¢ 
TRUNK CONNECTIONS — 615A PANEL 


66T1 CONN 
LEAD DESIGNATION BLOCK TERMINAL 


BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-311-108 
Issue 2, September 1973 


VOICE CONNECTING ARRANGEMENT CEZ 
KS-20893, LIST 10 INTERCONNECTING UNIT 
KS-20893, LIST 11 INTERCONNECTING SERVICE UNIT 


1. GENERAL 


1.01 This section provides identification, installation, 

operation, maintenance, and connecting 
information for Voice Connecting Arrangement 
(VCA) CEZ. Voice Connecting Arrangement CEZ 
provides a 2-wire voiceband only connection between 
customer-provided (CP) conferencing equipment 
and Bell System Key Telephone Systems. Each 
circuit of this connecting arrangement is seized by 
a loop closure from the CP equipment after a call 
has been established on the key telephone set. A 
disconnect signal causes the connecting arrangement 
to signal the CP equipment (momentary open) 
whenever the central office (CO) or PBX provides 
a momentary open or battery reversal. The CP 
equipment must recognize the momentary open 
and disconnect automatically. When the automatic 
disconnect feature is not desired, the interconnecting 
unit (IU) is strapped for manual disconnect and 
the disconnect signal is not provided to the CP 
equipment which must always be released manually. 


1.02 This section is reissued to: 


e To delete reference to Uniform Service Order 
Code CEZAW for manual disconnect. 


e Include information on wiring changes made 
on KS-20898, List 11 Interconnecting Service 
Unit (ISU) to permit use with CALL 
DIRECTOR® sets. 


e Add Fig. 6 showing VCAs with CALL 
DIRECTOR sets. 


e Revise Table A to show six key circuits 
and battery and ground terminal change. 


1.03 Voice Connnecting Arrangement CEZ requires 

one KS-20898, List 11 ISU, Fig. 1 and 2, 
per five lines and one KS-20893, List 10 IU, Fig. 3, 
per line. A KS-20893, List 11 ISU equipped for 
five lines is shown in Fig. 4. Not all COs or PBXs 
provide an open or battery reversal on disconnect, 


and some may provide an open for other reasons. 
The CP equipment may disconnect automatically 
or manually. The service provided is determined 
by the CP equipment and type of CO or PBX. 
Option terminals are provided on the KS-20893, 
List 10 IU (Fig. 3) which must be strapped to 
provide connecting arrangement CEZ with disconnect 
feature desired (option Z for automatic disconnect 
or option W for manual disconnect per SD-69952-01). 


1.04 The KS-208938, List 11 ISUs have been 
modified for application with CALL DIRECTOR 
sets by changing the local power leads from (O-Y) 
to (G-R) for battery and from (Y-0) to (S-W) for 
ground to permit the sixth pickup key to be used. 
Modified units are stamped with an A in a circle 
on the baseplate. All units manufactured after 
November 1972 have this change incorporated. 


1.05 This issue of the section is based on the 
following drawings: 


CD-69952-01 Issue 1, App. 2D 
SD-69952-01 Issue 3D 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing(s), 
reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 
PURPOSE 


e To provide a 2-wire voiceband only connection 
between CP conferencing equipment and Bell 
System Key Telephone System (KTS) lines 
terminated on a 6-button, plug-ended key 
telephone set or CALL DIRECTOR set. 


e To extend line circuit supervision to the CP 
equipment 


© American Telephone and Telegraph Company, 1973 


Printed in U.S.A. 
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e To limit excessive levels from CP equipment 
and to provide protection for personnel 
against hazardous voltages. 


APPLICATION 
e 1A1 or 1A2 Key Telephone Systems. 
ORDERING GUIDE 


e Unit, Service, Interconnecting, KS-20893, 
L11 (one per five lines) 


e Unit, Interconnecting, KS-20893, L10 (one 
per line terminated on key telephone set; 
maximum five per ISU) 


e Cable, Connector, B25A (as required for 
CALL DIRECTOR sets. See Fig. 6.) 


Associated Apparatus (Order Separately) 


e Unit, Power, 19C2 or equivalent, if existing 
key system supply is inadequate. (Maximum 
current drain for each KS-20893, List 10 IU 
is 0.11 ampere at 26 volts.) 


Note: This unit meets acceptable noise 
requirements as explained under Power Supplies 


in Section 332-104-102. Other power units 
may be used when specified by local engineering. 


Replaceable Components 


e Diode, Motorola, IN4001 


DESIGN FEATURES 


KS-20893, List 11 Interconnecting Service Unit 
(Fig. 1, 2, and 4) 


e Mounts on any flat surface, typically in knee 
well of desk. 


e Size—approximately 4-1/2 by 8 by 8-1/4 
inches; weight—approximately four pounds. 


e Equipped with five 912A 14-pin connectors. 


e Designed to mount five KS-20893, List 10 
IUs. 


e Current models stamped with (A) on the 
baseplate are wired for use with CALL 
DIRECTOR or 6-button sets. Models not 
so stamped are for use with 6-button sets 
only. 


8 a 


J7 

CONNECT CABLE 
FROM CP 
EQUIPMENT 


CP 
EQUIPMENT 
CABLE Le, 


A 4-1/2 1N. 


hie IE 


P| STATION CABLE 


Fig. 1—KS-20893, List 11 Interconnecting Service Unit 
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CP EQUIPMENT 
CABLE 


PRINTED 
WIRING BOARD 
GUIDE PANEL 


BASE-MOUNT 
ON FLAT SURFACE 
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CONNECTOR 
PANEL 


Jl TO J5 


J7 
CONNECT 
CABLE 
FROM CP 
EQUIPMENT 


Pl STATION CABLE 


Fig. 2—KS-20893,List 11 Interconnecting Service Unit, Unequipped (Cover Removed) 


e Provides interface connector (J7) for connecting 
to CP equipment (customer provides mating 
connector and cabling). 


e Equipped with a connector (J6) for connecting 
the telephone set and a plug-ended cable 
(P1) for connecting the existing station 
cable. 


KS-20893, List 10 Interconnecting Unit (Fig. 3) 


e Components are mounted on a 14-pin printed 
wiring board. 


e Size—approximately 3-1/2 by 5-1/4 inches. 

e Weight—approximately one pound. 

e Provides voice frequency only access to key 
telephone line (requires one IU per line to 


be conferenced. 


e Extends A and Al lead supervision from 
the key telephone line circuit to CP equipment. 


e Provides transformer isolation and hazardous 
voltage protection between CP equipment 
and Bell System equipment. 


e Provides for accepting supervisory signals 
from Bell System equipment and CP equipment. 


e Provides option strapping terminals. 


e Requires 0.110 amperes (maximum) at 26 
volts de. 


3. INSTALLATION 


3.01 Locate the voice connecting arrangement 

near the CP conferencing device and associated 
key telephone set, typically in the knee well of 
the desk on which the key telephone set and the 
CP equipment are located. The station cable on 
the ISU is approximately six feet long; therefore, 
the distance between the ISU and the connector 
on the existing station cable from the KTS equipment 
(Fig. 5) must not exceed 6 feet. Provide adequate 
room or cable slack for access to the ISU for testing 
and maintenance. When it is not possible to locate 
the ISU within 6 feet of the station cable connector, 
B25A connector cables may be used to extend 
length of P1 cable. 


3.02 One KS-20893, List 10 IU must be provided 

per line to be connected to the CP equipment 
for conferencing (minimum of two and maximum 
of five per KS-20893, List 11 ISU). 
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E9 EI 


E2 
ES 


E4 


ES 


E7 


E6 


E8 


STRAPS ON KS-20893,LIO IU 


% THIS STRAP REQUIRED FOR 
MANUAL DISCONNECT ONLY. 


INSULATED WIRE SHOULD BE USED 
FOR STRAP FROM E6 TO ES — 


CHECK CONTINUITY AFTER STRAPPING. 


Fig. 3—KS-20893, List 10 Interconnecting Unit 


3.03 Provide straps on KS-20893, List 10 IU for inserting in option terminals. Check continuity 


required disconnect feature as shown in after strapping. 
Fig. 8. Use 24 gauge bare wire for strapping 
except where noted. Where an insulated wire is 3.04 Provide power from the key telephone 
used for strapping, ends should be stripped before equipment talk battery by connecting battery 
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KS—20893,LIO INTERCONNECTING UNITS 


TBI 


CP 
EQUIPMENT 
CABLE 


Pl 


STATION CABLE 


CONNECT TO EXISTING 


J6 

CONNECT CABLE 
FROM KEY 
TELEPHONE SET 


J7 

CONNECT CABLE 
FROM CP 
EQUIPMENT 


Fig. 4—KS-20893, List 11 Interconnecting Service Unit, Equipped (Cover Removed) 


to the (G-R) lead, pin 8, and ground to the (S-W) 
lead, pin 5, of the existing station cable from the 
KTS line circuits. If these leads are not available, 
see 6.01. 


3.05 When the KS-208938, List 11 ISU is used 

with a multiple plug-ended CALL DIRECTOR 
set, a B25A connector cable is required as shown 
in Fig. 6. A separate B25A connector cable and 
KS-20898, List 11 ISU will be required for each 
plug (five circuits) used. 


4. OPERATION 


4.01 Connection—Voice Connecting Arrangement 
CEZ (Fig. 7) 


(a) An incoming or outgoing call from the CO, 

PBX, or intercom is handled in the normal 
manner for a key telephone set. The station 
user may then activate two or more connecting 
arrangements to provide a conference connection 
between two or more lines on the key telephone 
set. When a call on a line on the key telephone 
set is to be conferenced, the station user operates 
the CP equipment to connect it to that line, 
then operates the line pickup key of another CO, 
PBX, or intercom line on the key telephone set 
and establishes a connection to the other party 
to be conferenced. The station user then operates 
the CP equipment to connect the second line 
for conferencing. The station user, in operating 
the CP equipment, has now provided a de 
impedance through a contact closure across the 
CT and CR leads and a contact closure on the 
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CA and CA1 leads associated with the KS-20893, 
List 10 IU for each of the connected lines. This 
has established a 3-way conference connection 
between the station user and the parties on the 
two lines (maximum of five lines may be 
conferenced). The station user may leave the 
connection by going on-hook or by operating 
other line pickup keys to answer or originate 
calls. 


(b) The closure which provides a de impedance 

bridge across CT and CR leads completes a 
de path which allows current to flow through 
R6 to ground via a closed contact on B relay. 
The IR drop across R6 causes transistor Q1 to 
turn on, and current through TR relay and Q1 
to ground operates the TR relay. The TR relay 
operated places a holding bridge across the line 
(pins 1 and 7 on J1-J5) and couples the line to 
the CP equipment. The TR relay operated also 
provides an operate path to permit the L relay 
to operate from line current and causes the B 
relay to operate (L relay operates faster than 
B relay); this puts TR relay under control of 
L relay for Voice Connecting Arrangement CEZ. 


(c) The contact closure on the CA and CA1 

leads provides a ground to hold the line 
circuit operated to busy out the appearance of 
the line after the key telephone set leaves the 
connection. 


402 Disconnection— Voice Connecting 
Arrangement CEZ (Automatic) 


(a) If the CO or PBX provides a disconnect 
signal (momentary open or battery reversal 
on leads T and R) when a distant party on a 
conference line goes on hook, Voice Connecting 
Arrangement CEZ recognizes the disconnect, 
and the L relay releases the loop to the CO or 
PBX and causes TR relay to release. The 
release of TR relay opens the loop on leads CT 
and CR toward the CP equipment and causes 
B relay to release and reclose the loop to CT 
and CR. The release of TR and B relays provide 
- @ momentary open (approximately 25 milliseconds) 
to the CP equipment. 


(b) The CP equipment recognizes the momentary 

interruption as a disconnect signal and 
removes the closure across leads CT, CR and 
leads CA, CA1, restoring the connecting 
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arrangement to the idle condition. Ground 
removed from CA release the line circuit relay. 


(c) Any conferenced line may be released manually 

by operating the CP equipment to remove 
the loop closure on leads CT and CR. This 
causes Q1 to turn off, releasing TR and opening 
the loop to the CO or PBX, which causes L relay 
to release, and also causes B relay to release 
restoring the connecting arrangement to the idle 
condition. 


403 Disconnection— Voice Connecting 
Arrangement CEZ (Manual) 


(a) Voice Connecting Arrangement CEZ, with 

terminals E6 and E9 strapped, does not 
provide a disconnect signal to the CP equipment 
when the distant party goes on-hook (TR relay 
does not release). The station user must monitor 
and manually operate the CP equipment to 


release each connection. 


(b) When the station user operates the CP 

equipment to disconnect, the closure across 
leads CT, CR and CA, CA1 is removed, causing 
TR relay to release. TR relay released removes 
the connection to the line as in 4.02 (c) above 
and restores the connecting arrangement to the 
idle condition. Ground removed from CA releases 
the line circuit relay. 


5. MAINTENANCE 


5.01 Precautions should be taken when performing 

tests to avoid adversely affecting service to 
the customer. Local instructions should be followed 
with reference to notifying the customer before 
performing the tests. 


5.02 When there is an indication of trouble in 

the connecting arrangements, the circuit 
must be opened at the interface (J7 on the CP 
equipment cable on the KS-208938, List 11—see 
Fig. 4) to verify in which direction the trouble 
exists. 


5.03 Tests—Voice Connecting Arrangement 
CEZ 


(a) Check for faulty diode(CR5) on KS-208938, 
List 11 ISU. 


(b) Check for presence of battery and ground 
and proper polarity on TB1 (—24 volts) on 
KS-20898, List 11 ISU (see Fig. 4, 6, and 7). 


(c) Disconnect the key telephone set and the 
key telephone equipment from the KS-20893, 
List 11 ISU (see Fig. 5). 


(d) Connect the plug on the key telephone set 

mounting cord directly to the connector on 
the existing station cable from the key telephone 
equipment (Fig. 5). 


(e) Using existing practices, perform normal 

KTS tests to ascertain that the trouble is 
not in the key telephone set or the key telephone 
equipment. 


(f) If the key telephone set and the key telephone 

equipment are operating properly, reconnect 
the connecting arrangement equipment as shown 
in Fig. 5. 


(g) Set up conference calls and determine which 
circuit in the connecting arrangement is at 
fault. Replace the KS-20893, List 10 IU (Fig. 3) 
associated with the circuit under test with a 
KS-20898, List 10 IU known to be good. 


Always remove power at TBI when 
replacing an interconnecting unit. 
Be sure that the KS-20893, List 10 IU 
is strapped in accordance with the 
information shown in Fig. 3. 


(h) If it becomes necessary to test transmission 

on individual circuits, use a stub-ended A25D 
connector cable or a P90D259 wiring harness 
(part of D-1803875 Kit of Parts) or equivalent, 
to provide access to leads CT and CR of the 
individual circuits (see Table A for pin numbers 
of CT and CR leads on J7 on the CP equipment 
cable on the KS-208938, List 11 ISU). Connect 
the A25D connector cable to J7 on the CP 
equipment cable on the KS-20898, List 11 ISU. 
Using the key telephone set, establish a call to 
a test center or test tone; using a 1013A hand 
test set or equivalent with switch operated to 
the TALK position, connect to CT and CR of 
circuit under test. Transmission levels heard 
at key telephone set and hand test set should 
be approximately the same. 
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(i) If replacement of the KS-20893, List 10 
IUs does not cure the trouble, replace the 
entire KS-20898, List 11 ISU. 


see Do not attempt any tests or repairs 
to the CP equipment. 


5.04 When in the repairman’s judgment the 
trouble is located in the CP equipment, the 
Repair Service Bureau should be notified so that 
proper Maintenance of Service Charge billing can 
be initiated as outlined in BSP 660-101-312 entitled 
Maintenance of Service Charge on Service With 
Customer-Provided Equipment (CPE). 


6. CONNECTIONS 


6.01 Connect plug Pl on the cable from the 
KS-20893, List 11 ISU to the connector on 
the existing station cable from the key telephone 
equipment (see Fig. 4 and 5). Connect the plug 
on the mounting cord from the key telephone set 
to connector J6 on the KS-20898, List 11 ISU. 
Connect the plug on the cable from the CP equipment 
to connector J7 on the CP equipment cable on the 
KS-20898, List 11 ISU. The plug on the cable from 
the CP equipment mates with connector J7 on the 
CP equipment cable on the KS-20898, List 11 ISU. 


The (S-W) (G-R) leads in the cable 
on the KS-20893, List 11 ISU are 
provided for battery and ground 
connection to the ISU from the key 
telephone equipment (see Fig. 6 and 
7). If these leads are not available in 
the existing station cable from the key 
telephone equipment, separate wiring 
must be provided to connect battery 
and ground to the screw terminals on 
TB1 (Fig. 2) from the key telephone 
equipment or a separate — 24 volt 
power supply. When battery and 
ground connections are made directly 
to screw terminals on TBI, disconnect 
the (G-R) wire from the screw terminal 
on TB1 and the (S-W) wire from 
terminal 6 (wire-wrap terminal) on 
connector J1; insulate and store. 
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TELE PHONE CUSTOMER 
COMPANY ~ SIDE 
SIDE 


ae) 


J6 CONNECTOR 


PLUG ENDED 
KEY TEL SET 


KS- 20893, LI| 


EXISTING PI 1SU INTERCONNECT ING CUS TOMER~ 
KEY SERVICE UNIT PROVIDED 
STATION 
TELEPHONE CABLE EQUIPPED WITH CONFERENCE 
EQU ! PMENT 2 TO 5 KS-20893,L10 EQUIPMENT 


INTERCONNECT ING 
UNITS 


(2 TO 5 CIRCUITS) 


ee a2) 
CP — MATING PLUG IS PART OF 
J7 CONNECTOR 
EQUIPMENT CUSTOMER EQUIPMENT: 
CABLE AMPHENOL MFG CO NO, 57-10500-7 OR 


CiNCH MFG CO NO. 222-32-50-023 OR 
KS-16689,L1 OR EQUIVALENT 


Fig. 5—Block Diagram—Voice Connecting Arrangement CEZ (With Key Telephone Set) 


(NOTE 1) 


KEY 
TELEPHONE 
EQUIPMENT 


TELEPHONE CUSTOMER 
COMPANY SIDE 
B25A SIDE | 

CONN CABLE 


J6 CONNECTOR 


(NOTE 2) cp 
eration KS-2089E,LII Su MATING PLUG CONF ERENCE 
Eiale EQUIPPED WITH 2 TO 5 EQU! PMENT 


KS-20893,LI0 !US {2 TO 5 CkTS) 


J7 CONNECTOR 


NOTES: 
t. FOR EACH FIVE CONFERENCE CKTS REQUIRED USE 
A KS-20893,L1! AND B25A CONN CABLE AS SHOWN. 
2. CUSTOMER-PROVIDED MATING PLUG 1S AMPHENOL 
57-10500-7 OR CINCH MFG CO NO. 222-32-50-023 
OR EQUIVALENT. 


Fig. 6—Block Diagram—Voice Connecting Arrangement CEZ (With CALL DIRECTOR® Set) 
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6 26ng 


cP CONNECTOR 


EXISTING 
STATION EQUIPMENT CABLE FROM 
CABLE CABLE CP EQUIPMENT 


IMPEDANCE 


TO KEY 
TELEPHONE 
LINE 
CIRCUIT 
[ie ; 
TO TR 
POWER TYPICAL 
SUPPLY | i —24v CUSTOMER- 
GRD O é PROVIDED 
CONFERENCE 
NY EIO—JI EQUIPMENT 
| ¥el Ql ASSOCIATED 
| (NOTE I) ZA) B TR WITH LINE 
| | ON KEY 
Al ee f -24y E29 TELEPHONE 
= L E30 
) ) oem ene | 
| E9 * £6 
7 8 ama = 
tr .lwe Tt haa 9 — x 
‘ borg KS-20893,LIO INTERCONNECTING UNIT 
TO KEY (ONE OF FIVE) 
TELEPHONE Al | Al 
SET ‘A a 
KS-20893,LII INTERCONNECTING SERVICE UNIT 
MTG eg EN a a a ee 
TEL SET |. BATTERY AND GROUND MAY BE PROVIDED ON (G-R), (S-W) LEADS 


FROM KTS EQUIPMENT. IF THESE LEADS ARE NOT AVAILABLE 
FROM THE KTS EQUIPMENT, MAKE CONNECTIONS DIRECTLY TO 
SCREW TERMINALS ON TBI, WHEN BATTERY AND GROUND 
CONNECTIONS ARE MADE DIRECTLY TO SCREW TERMINALS ON 
TBI, DISCONNECT THE (G—R) WIRE FROM THE SCREW TERMINAL 
ON TB! AND THE (S-W) WIRE FROM TERMINAL 6 (WIREWRAP 
TERMINAL) ON CONNECTOR Jl. 
2. SEE TABLE A FOR PIN NUMBERS ON PI,J6, AND J7. 
*% TERMINALS ES AND E6 ARE STRAPPED FOR MANUAL DISCONNECT ONLY 


Fig. 7—Simplified Schematic—Voice Connecting Arrangment CEZ (One Circuit) 


SOL-LLE-E9b NOILDAS ‘7 SSI 
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» TABLEA4 


PLUG CONNECTIONS FOR KS-20893, LIST 11 ISU 
CONNECTOR J6 PLUG P1 CONNECTOR J7 
TO KEY TELEPHONE SET TO KEY TELEPHONE EQUIPMENT TO CP EQUIPMENT 


- CIRCUIT LEAD i LEAD area LEAD 
NO. =e <i | DESIG. 
Pore 


=a 
Ta | @ | ° [ea [oo 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-311-109 
Issue 1, May 1974 


VOICE CONNECTING ARRANGEMENT QKP 
32A VOICE COUPLER 


1. GENERAL 


1.01 This section provides identification, installation, 

operation, maintenance and connection 
information for the 832A voice coupler when used 
to provide Voice Connecting Arrangement (VCA) 
QKP. Voice Connecting Arrangement QKP uses 
the 382A voice coupler to permit voice transmission 
and tone address signaling from the customer-provided 
equipment (CPE). 


1.02 This section provides information on modification 
and connections to telephone sets to permit 
their use with the 32A voice coupler. 


1.03 The 32A voice coupler (Fig. 1) consists of a 

printed wiring board and components, phone 
jack, and a mounting bracket with mounting screw. 
The coupler is part of the ‘“D” Kit of Parts ordered 
for the type of telephone set to be modified. 


JACK FOR 
CP PLUG 


MOUNTING 
SCREW 


TERMINALS FOR 
OPTIONAL RF 
CAPACITOR 


, RING TIP , 
TO TERMINAL STRIP 
OR NETWORK IN 
TELEPHONE SET 


Fig. 1—32A Voice Coupler 


1.04 Ifthe customer wants a copy of the Technical 
Reference which covers this interface 
specification, the customer should contact the local 


Telephone Company Business Office or the Marketing 
Representative. 


2. IDENTIFICATION 


2.01 Purpose: The 32A coupler permits a customer 

to connect voice transmitting or receiving 
equipment to a Telephone Company central office 
(CO) line through a jack and plug arrangement. 
The coupler provides dc isolation and limits excessive 
signals. 


2.02 Application: To Bell System central office 
lines terminated in a telephone set equip- 
ped with an exclusion key. 


2.03 Ordering Guide (Fig. 2 and 3): Each kit 
contains a black telephone housing with a 
clearance hole for the plug and a 82A voice coupler. 
Fig. 2 shows a 832A voice coupler mounted on the 
telephone base pan, and Fig. 3 shows the modified 
housing installed. The kits are coded as follows: 


e Kit of Parts, D180550 (for modifying a 502B 
telephone set) 


e Kit of Parts, D180551 (for modifying a 
511F/H telephone set) 


e Kit of Parts, D180552 (for modifying a 
2502B or 2511F/H telephone set) 


Associated Apparatus (Order Separately) 


e Coupler, Voice, 832A, Modified for radio 
frequently interference (RFI) (if required) 


e Set, Telephone, 502B" 

@ Set, Telephone, 511F/H" 
e Set, Telephone, 2502B* 

e Set, Telephone, 2511F/H" 


“Telephone sets should be ordered modified for RFI if required. 


© American Telephone and Telegraph Company, 1974 


Printed in U.S.A. 
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32A VOICE 
COUPLER 


TERMINALS FOR 
OPTIONAL RF 


CAPACITOR MOUNTING SCREW 


IN EXISTING HOLE 


Fig. 2—32A Voice Coupler Mounted in 2511F Telephone Set (Cover Removed) 


2.04 Design Features: 


e Component parts mounted on a printed circuit 
board. Approximate dimensions are 1-7/8 inches 
high by 3-1/4 inches long. 


e A standard 1/4-inch tip-sleeve phone jack 
permits electrical connection of CPE. 


e DC power is not available at the coupler 
and must not be applied to the coupler. 
Any power required for the CPE must be 
supplied by the customer. 


e Permits customer tone address signaling from 
the CPE. 


e Electrically equivalent to the 30B voice 
coupler. 


3. INSTALLATION 


3.01 Modify telephone set by removing existing 
cover and installing 32A coupler in set as 


shown in Fig. 2. Use existing spare hole in lower 
right side of base pan to fasten mounting bracket. 
Put the screw through the base pan from the 
bottom side into the threaded hole of the mounting 
bracket and tighten securely. 


3.02 Modify telephone set wiring as shown in 

the table and schematic diagram for the 
particular telephone set. Connect the red lead 
(ring) and green lead (tip) of the 32A coupler (see 
Fig. 4) to the tip and ring terminals shown on 
the schematic diagram of the modified telephone 
set. Install the modified black telephone housing. 
Test the modified set as shown in Part 5. 


3.03 When the customer only needs a single 

bridge, a 502B or 2502B telephone set is 
recommended. If the customer requires the 
transmitter and/or receiver to be disabled, a 511- 
or 2511-type telephone set is recommended. 


3.04 If the exclusion switch has spare contacts 
available, they may be used in place of the 
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JACK FOR CP PLUG 


Fig. 3—2511F Telephone Set With 32A Voice Coupler Installed (Cover on) 


TO CPE 

(PHONE PLUG 

AND CONNECTING 
CABLE FURNISHED 
BY CUSTOMER ) 


TO TERMINAL STRIP 
OR NETWORK 
IN TELEPHONE SET 


OPTIONAL RF 
BY PASS CAPACITOR 


Fig. 4—Connections-32A Voice Coupler 
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line key to automatically disable transmitter 


and/or receiver. 


3.05 Voice Connecting Arrangement QKP was 

developed for portable telephone sets; when 
it is desirable to use a particular telephone set not 
suitable for the 32A coupler, refer to Section 
468-311-100 (VCA QKT and VCA QKTBT). Where 
no exclusion key is available, as with CALL 
DIRECTORG@ sets, refer to Section 463-811-106 (VCA 
CEBAV and CEBAW). 


4. OPERATION (Fig. 5) 

4.01 Incoming Call: An incoming call is received 
in the normal manner. The exclusion key 

is lifted to remove the closure across the coupler 


output and to connect the coupler to the line. 


4.02 Outgoing Call: The coupler should be 
disconnected and output shorted (exclusion 


RINGER 


TO CO LINE 


mar TRMTR 
I 
NET. | 


key down) when dialing to prevent possible dial 


pulse distortion and transmission of dial pulses 


through the coupler to the CPE. An outgoing call 
is placed in the normal manner, and the coupler 
is connected to the line by lifting the exclusion 
key. 3 


4.03 Disconnect: The 32A voice coupler will be 
disconnected when the telephone set goes 


-on-hook to terminate the call or when the exclusion 


key is pushed down to normal position. 


4.04 When the coupler is in use, the telephone 
set remains connected to the line and is 
functional on both incoming and outgoing calls. 


4.05 As acustomer option, the transmitter and/or 

receiver of the telephone set may be 
disconnected when the CPE is in operation. The 
telephone set may be equipped with a 2-line key 


STATION SET 


% TURN KEY OR PART OF 
EXCLUSION SWITCH 


EXCLUSION 
SWITCH 


7 JACK TO | 
i " CP EQUIPMENT 
/ | 


| 32A VOICE COUPLER | 


Fig. 5—Schematic-Voice Connecting Arrangement QKP 
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(511- or 2511-type) or spare exclusion key contacts 
used for this purpose. 


4.06 When the line key is used to disconnect 

the transmitter and/or the receiver, the line 
key must be in the ‘‘on” position to receive or 
make a call and turned “‘off’’ to disconnect transmitter 
and/or receiver when the coupler is used. The line 
key must be manually restored when the call is 
terminated. When spare exclusion switch contacts 
are used to disconnect the transmitter and/or 
receiver, lifting the exclusion switch will automatically 
disconnect the transmitter or receiver or both. 
When the telephone set goes on-hook to terminate 
the call, the transmitter and/or receiver will be 
automatically connected. 


5. MAINTENANCE 


5.01 Maintenance is limited to checking connections 

and determining if the coupler is working 
properly by monitoring reception at the coupler 
with the CPE disconnected as follows: 


(1) Connect a 1018A (or equivalent) hand test 
set to the tip and sleeve of the jack on the 

32A voice coupler with the hand test set 

MON-TALK switch in the MON position. 


(2) Go off-hook on the telephone set and verify 
normal dial tone through the handset. Dial 
tone should not be heard on the hand test set. 


(3) Dial digit ‘9’ using the telephone set dial; 
no dial clicks or tones should be heard on 
the hand test set. 


(4) Go on-hook and off-hook; verify dial tone 

and lift the exclusion key. Dial tone at 
normal volume will now be heard on the hand 
test set. 


5.02 If the telephone set is equipped with a 

cutoff turnkey, operate the turnkey to the 
off position and verify that the transmitter and/or 
receiver of the telephone handset is disconnected 
while dial tone at normal volume is heard on hand 
test set at coupler. 


5.03 If the telephone set is using spare contacts 

on the exclusion switch to disconnect the 
transmitter and/or receiver, verify that the transmitter 
and/or receiver of the telephone handset is 
disconnected while dial tone at normal volume is 
heard on the hand test set at the coupler. If the 


ISS 1, SECTION 463-311-109 


above tests are satisfactory, the coupler is working 
properly. 


SL2- Do not attempt any tests or repairs 
to the CPE. 


5.04 When in the repairman’s judgment the 

trouble is located in the CPE, the Repair 
Service Bureau should be notified so that proper 
Maintenance of Service Charge billing can be initiated 
as outlined in Section 660-101-312 entitled Maintenance 
of Service Charge on Services With Customer-Provided 
Equipment (CPE). 


5.05 If RFI is encountered, the 32A voice coupler 

should be replaced with a 382A coupler 
stamped modified for RFI. Install a 1542A inductor 
in series with the tip and ring of the CO line; use 
as a connecting block for the telephone set cord. 
A telephone set modified for RFI and a 40BA 
capacitor installed at the protector may also be 
required. Refer to Section 500-150-100 entitled 
“Radio Signal Suppression for Telephone Sets” for 
complete modifications necessary when RFI is 
encountered. 


6. CONNECTION INDEX 


Table A—502B or 2502B Telephone Set Modified 
for Use With 32A Voice Coupler 


Table B—511F/H Telephone Set Modified for 
Use With 32A Voice Coupler 


Table C—2511F/H Telephone Set Modified for 
Use With 382A Voice Coupler 


Table D—1542A Inductor Connections to 
Telephone Sets Modified for RFI 


Fig. 4—Connections—82A Voice Coupler 


Fig. 6—502B Telephone Set Modified for Use 
With 32A Voice Coupler 

Fig. 7—2502B Telephone Set Modified for Use 
With 32A Voice Coupler 


0a 


Fig. 8—511F/H Telephone Set Modified for Use 


With 32A Voice Coupler 


0 


Fi 


bone 


g. 9—2511F/H Telephone Set Modified for 
Use With 32A Voice Coupler. 
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TABLEA 


502B OR 2502B TELEPHONE SET 
MODIFIED FOR USE WITH 32A VOICE COUPLER 


| REMOVEFROM | FROM CONNECT TO 
WIRE OR 
TERM. : 
LEAD STRIP NETWORK . NETWORK 


pe. 


Modification to bas x 
connect voice OF 


32A Voice 
Coupler 


ae aa 

lie rata Lad 
coupler to line 1 Pe ae! 

and telephone set. ae a 

cE te 

ae eae 


*Insulate and store (BL) and (W) mounting cord leads if not required forA lead control. 


Note: Refer to Fig. 6 for CO, mounting cord, and interconnections to 382A voice coupler. If A 
lead control is required, use (BL) and (W) mounting cord leads to extend A and Al to 
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line circuit. 


8/L eBng 


MTG CORD 


EXCLUSION KEY C4B RINGER 7C, 70,0R 425 NETWORK 
9C DIAL 
TIP 
TO CO 
LINE | RING . 


LINE 
SWITCH 


OFF NORMAL | 


32A VOICE COUPLER 


G3AR HANDSET 


NOTE: 
FOR CONNECTIONS TO 32A VOICE VOICE COUPLER, 


MODIFY SET WIRING PER TABLE A 

% INSULATE AND STORE UNUSED MTG CORD LEADS 
() CURRENT COLOR CODE 

[] MD COLOR CODE 


Fig. 6—502B Telephone Set—Modified for Use With 32A Voice Coupler 


60L-LLE-E9’ NOILDIS ‘I SSI 


6 @pRd 


TO 
co 
LINE 


TERMINAL EXCLUSION LINE 425K G3-TYPE 
STRIP KEY SWITCH NETWORK HANDSET 


(G) 


C4B 
RINGER 


NOTE: 
FOR CONNECTIONS TO 32A VOICE COUPLER 
MODIFY SET WIRING PER TABLE A. 
% INSULATE AND STORE UNUSED 
MTG CORD LEADS 
32A VOICE COUPLER 


(G) 


Fig. 7—2502B Telephone Set—Modified for Use With 32A Voice Coupler 


35Y3A OR 
35A3A DIAL 
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TABLE B 


MODIFICATION OF 511F/H TELEPHONE SET FOR USE 
WITH 32A VOICE COUPLER 


(SEE NOTE) 


WIRE OR LEAD TERM. TERM. 
wee | 2 | fe 


Modification to connect 
voice coupler to line and 
telephone set 


382A Voice 


Ce 
aS en ee eared ac a Eo 


Seung of 584K (line) key | 584E Key | Ce ee SE ee Oe Oe 
Operation of 884E key 584E Key pape 
disables RCVR rove | w | | R | 2 | 


Note: Refer to Fig. 8 for CO, mounting cord, and interconnections to 832A veice coupler. If A control is 
required, use (W-O) and (O-W) mounting cord leads to extend A and AI to line circuit. If 3-type 
speakerphone is required, move (G-V) mounting cord lead to terminal strip 16 and (V-S) to 8; then 
connect per appropriate connection section in Division 512. 


* Insulate and store unused mounting cord leads. 


} If H1A ringer is used, (R) lead will be on terminal 1; move to terminal 12 on terminal strip. 
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LEAD DESIG EXCLUSION SWITCH 3 425E NETWORK 


TO 
co 
LINE 
LINE 
SWITCH 
CLOSES : 
SECOND : 
* S 
*% 
* 
% 
* 
* 
% 
x 
% 
% 
PUSH 
* 
584E KEY 
% 
(NOTE 1) 
32A 
VOICE 
(R) (0) COUPLER 
WOTES: 


1. FOR CONNECTIONS TO 32A VOICE COUPLER, MODIFY SET WIRING PER TABLE 86. 
2. B20J SPADE TIPPED MTG CORD FOR SIIF TEL SET SHOWN. SIIH 1S IDENTICAL 
EXCEPT EQUIPPED WITH D20K PLUG ENDED MTG CORD. 


% INSULATE AND STORE UNUSED MTG CORD LEADS. 


Fig. 8—511F/H Telephone Set—Modified for Use With 32A Voice Coupler (Using Line Key to Disable Transmitter 
and Receiver) 
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TABLE C | 


2511F/H TELEPHONE SET—MODIFIED FOR USE WITH 32A 
VOICE COUPLER (SEE NOTE) 


REMOVE FROM CONNECT TO 


WIRE OR 
LEAD 


Modification to connect 
voice coupler to line 
and telephone set 


1 


ee 


Note: 

Refer to Fig. 9 for connections to 32A voice coupler and to CO line. If A lead control is required, use 
(O-W) and (W-O) mounting cord leads to extend Al and A to line circuit. If 3-type speakerphone is 
required, move (G-V) mounting cord lead to terminal strip 16 and (V-S) to 3; move (V-G) mounting 


cord lead and (O) dial lead to an unused terminal; then connect per appropriate connection section in 
Division 512. 


*Insulate and store unused mounting cord leads. 


+ If H1A ringer is used, (R) lead will be on terminal 1; move to terminal 12 of terminal strip. 
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LEAD DESIG @% D20J MTG CORD @ TERMINAL STRIP # 3 LINE KEY me EXCLUSION KEY @& 425K NETWORK G3-TYPE HANDSET 35C3A DIAL 
Pe Po (HOLD) 
(V-BL) 


\ 
ie 


Al 


ae ae . 
x i= ae 


To 
co 
LINE 


32A VOICE COUPLER 


TI 
bin. a) 
cl : 


(R) (0) 


1. FOR CONNECTIONS TO 32A VOICE COUPLER 
MODIFY SET WIRING PER TABLE C. 

2. D20J SPADE TIPPED MTG CORD FOR 25!I1F TEL SET SHOWN. 
2Si1H IS IDENTICAL EXCEPT EQUIPPED WITH D20K PLUG 
ENDED MTG CORD 

% INSULATE AND STORE UNUSED MTG CORD LEADS. 


Fig. 9—2511F/H Telephone Set—Medified for Use With 32A Voice Coupler (Using Line Key to Disable Transmitter and Receiver) 


€| e6ng 
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TABLE D 


1542A INDUCTOR CONNECTIONS 
FOR TELEPHONE SETS MODIFIED 
FOR RFI 


1542A. 
INDUCTOR 
TERMINALS 


[Riya 
TIP 


* Connect to mounting cord leads. 
+ Connect to line. 


BELL SYSTEM PRACTICES 
Plant Series 


SECTION 463-312-100 
Issue 2, December 1970 
AT&TCo Standard 


VOICE CONNECTING ARRANGEMENT CDY 
PICK-UP BUTTON, BELL SYSTEM TELEPHONE SET 


1. GENERAL 


1.01 This section provides identification, operation, 
installation, maintenance, and connection 
information for Voice Connecting Arrangement 
CDY used to terminate a line from a customer-provided 
(CP) system (intercom or paging system) on a 
Telephone Company provided key telephone set. 


1.02 This section is reissued to show 66M1-50 
connecting block and to revise Fig. 2. 


1.03 The customer should be informed by the 
supplier or manufacturer of the equipment, 

of the proper use and operation of Voice Connecting 

Arrangement CDY with his equipment. 


1.04 Ifthe customer wants a copy of the Technical 

Reference which covers this interface 
specification, the customer should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


2. IDENTIFICATION 
(a) Purpose: 
@To provide a termination, without connection 
to the telecommunications network, for a 
line from a CP system to a Bell System key 
telephone set. 
(b) Application: 
Key Telephone and PBX Systems 
(c) Ordering Guide: 


Block, Connecting, »66M1-50@ (one per 25 
CP line circuits) 


Note: Other types of blocks may be used 
when specified by local engineering. 


Optional Apparatus: 


@ Unit, Telephone, Key (one per CP line if 
station set lamps and ringer are to be used 
for signaling) 


((d) Design Features: 


@ Provides voice frequency coupling to and 
from the CP equipment 


@ Provides for dialing into the CP equipment 


@ Provides for accepting ringing signals from 
the CP equipment when optional KTU is 
provided 


@Does not provide dc isolation to the CP 
equipment 


@ Does not provide voice signal limiting 


@Talking battery must be furnished by the 
CP equipment 


@ Provides standard KTS services when optional 
line circuit KTU is provided. 


3. METHOD OF OPERATION 
3.01 With Optional Line Circuit: 


(a) The CP equipment has access to the key 
telephone set by dialing the assigned code 
and applying ringing voltage over CT and CR 
leads to the key telephone line circuit. The set 
ringer is activated (audible signal) and the pick-up 
button lamp (when illumination is provided) 
associated with the CP equipment is energized. 


(b) The call can be answered at any appearance 

of this line in the key telephone system by 
depressing the flashing pick-up button and lifting 
the handset. This places the telephone set 
receiver and transmitter across the incoming 
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line. Talking battery is supplied by the CP 
equipment. 


(c) If HOLD is provided and it is desired to 
hold the call from the CP equipment while 
originating or receiving a call on another line, 
the key telephone set HOLD button is depressed; 
this places a holding bridge across the leads from 
the CP equipment. To remove the hold, depress 
the line pickup button associated with the held 
line to transfer connection of the line from the 
hold circuit to the key telephone set network. 


(d) Access to the CP equipment can be obtained 

at any appearance of this line by depressing 
the associated pick-up button, lifting the handset, 
and dialing the code assigned to the desired 
station. 


3.02 Without Optional Line Circuit KTU: 


(a) An external CP signaling arrangement is 
activated to signal the desired station of an 
incoming request. The incoming call can be 
answered at any appearance of this line in the 
key telephone system by depressing the associated 
pick-up button and lifting the handset. Talking 
battery is furnished by the CP equipment. 


(b) Access to the CP equipment can be obtained 

at any appearance of this line by depressing 
the associated line pick-up button, lifting the 
handset, and dialing the assigned code. 


3.03 Disconnect: The key telephone station set 

can be disconnected from the CP equipment 
either by going on-hook or by depressing another 
line pick-up button (to answer or originate a call 
on the telecommunications network). 


4. INSTALLATION 


4.01 Install the »66M1-50@ connecting block in a 
dry area free of excess dirt and dust within 
25 feet of the key telephone equipment. 


4.02 Electrical connection is made to the key 

telephone system line circuit through a pair 
of wires terminated at the 966M1-50@ connecting 
block for access to the CP equipment. Stencil lead 
designations on »66M1-50@ connecting block as 
shown in Fig. 1. 
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} Fig. 1—66M1-50 Interface Connecting Block ¢ 


4.03 See sections covering key telephone system 
installations for procedures for installing 
the optional line circuit KTU. 


5. MAINTENANCE 


5.01 When trouble is reported, check for loose 
or broken connections. 


5.02 Open circuit at the Interface Connecting 

Block to verify in which direction the trouble 
exists. If the trouble is toward the CP equipment, 
inform the customer that the trouble tests towards 
his equipment. 
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Do not attempt any repairs to the the key telephone set and optional line circuit 
customer-provided equipment. KTU. 


6. CONNECTIONS 
5.03 See sections covering key telephone system 
maintenance for procedures on maintaining 6.01 For connection information refer to Fig. 2. 
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» Fig. 2—Schematic-Voice Connecting Arrangement CDY Using 1Ai or 1A2 KTS ¢ 
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INTERFACE TERMINATION JTC USED WITH 
ATTESTED CUSTOMER-PROVIDED NON-POWERED CONFERENCING DEVICES 


1. GENERAL 


1.01 This section provides information on the Bell 
System attestation program for customer- 
provided non-powered conferencing devices. 


1.02 If the customer requires a copy of the 

Technical Reference which covers this 
interface specification, he should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


2. PURPOSE 


To permit customer-provided non-powered conferencing 
devices attested under Interface Specification 2001 
to be used with Bell System telephone equipment. 


3. IDENTIFICATION 


3.01 This termination is designated as Interface 
Termination JTC and consists of a bridged 
connection to a 4-button or 6-button key telephone 
set (equipped with a HOLD button and illumination) 
associated with a key telephone system (KTS). A 
50-pin Amphenol-type connector is provided as the 
interface with the customer-provided equipment. 


3.02 Conferencing devices included in this program 

are defined basically as transformer-coupled, 
switch-operated devices, intended to be bridged by 
means of a 50-pin Amphenol-type connection to a 
key telephone system station for the purpose of 
establishing a conferenced connection between two 
or more of the lines associated with the station. 


3.03 Conferencing devices excluded from this 
| program are: 


(a) Devices that have a provision for a ground 
path (ac or dc) other than through the 
interface leads. 


(b) Devices that employ gain. 


(ce) Devices that perform network control signaling 
other than line holding and disconnect 
supervision. 


(d) Devices that have provisions for being 


powered from sources other than Telephone 
Company talk battery on the lines. 


(e) Devices that require or have provision for 
external wiring other than a plug-ended cord 
compatible with the interface termination. 


3.04 Interface Termination JTC is not offered 

for use with CALL DIRECTOR® sets, 6-, 
10-, 20-line sets, or sets equipped with separately 
mounted keys. 


3.05 Conferencing devices which are acceptable 
for use will have an attestation number 
indelibly affixed on the device. 


4. APPLICATION 


4.01 For use in connection with 4- or 6-button 

key telephone sets (equipped with HOLD 
button and illumination) associated with 1A, 1A1, 
or 1A2 Key Telephone Systems. 


Only lines providing voice communication 
service, i.e., local central office, PBX, 
WATS, local Centrex, foreign exchange, 
private and intercommunicating station 
line service may be conferenced by 
the device. Interface Termination 
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JTC is not offered for use with data 
service or with lines assigned as 
miscellaneous features (i.e., paging, 
pushbutton, and buzzer, etc). 


5. INSTALLATION 


5.01 The method of providing the interface 

termination will vary depending on whether 
the telephone set is equipped with a plug-ended 
or spade-tipped cord, whether a 66E3-25 connecting 
block is in place, etc (Fig. 1 through 4). 


5.02 In any arrangement, the customer should 

be provided with a connector-ended cable 
for his connections, to remove the necessity of 
connecting the customer-provided equipment (CPE) 
directly to Bell System apparatus. 


5.03 When the cable to the CPE is terminated 

on a 44-type or 66E3-25 connecting block, 
only the leads required need be extended. This 
would mean T and R of the lines involved in 1A 
KTS, or T, R, A and common Al in 1A1 or 1A2 
KTS (see Table A). 


KS-19252, L2 
BRIOGING 
ADAPTER 


KEY 
EQUIPMENT 


A25B CONN. CABLE 
(DOUBLE-ENDED ) 


5.04 After all connections have been made, 

verification of wiring can be made using a 
spare key telephone set plugged into the connector 
supplied for CPE. 


6. MAINTENANCE 
Bell System personnel should not 


attempt to repair or modify CP 
conferencing devices. 


6.01 When in the repairman’s judgment the 

trouble is located in the CP device, the 
Repair Service Bureau should be notified so that 
proper Maintenance of Service Charge billing can 
be initiated as outlined in BSP 660-101-312 (Maintenance 
of Service Charge on Services With Customer- 
Provided Equipment). 


6.02 The customer should be notified of trouble 
in his equipment in case removal for repair 
is required, or where CPE is interfering with 
proper operation of the associated Bell System 
equipment. | 
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Fig. 1—Arrangement for Key Telephone Set with Plug-Ended Mounting Cord and Bridging Adapter 
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MOUNTING CORD 
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Fig. 2—Arrangement for Key Telephone Set with Plug-Ended Mounting Cord, Bridging Adapter and Connecting 
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Fig. 3—Arrangement for Key Telephone Set with Plug-Ended Mounting Cord and Connecting Block 
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Fig. 4—Arrangement for Key Telephone Set with Spade-Tipped Mounting Cord and Connecting Blocks 
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TABLE A 
INTERFACE CONNECTOR CABLE CONNECTIONS 


44A 
66E3-25 CONNECTING 
LEAD CONNECTOR CONN. BLK. BLOCK 
DESIGNATION CLIP NO. TERMINAL 


T 
Circuit R 
1 A 

A 


Circuit 
2 


je 


>A 


Circuit 
3 


Circuit 
4 


>a 


2 
1 
+) 
4h 
1 
9 
8 
T +) 
R 4 
A 7 
8 
3 
2 
7 
6 
di 


Circuit 
5 


> D4 


Notes: 
1. All other leads are not required at the customers equipment and 


should not be terminated except when using a double-ended 
cable. 


2. When used with 1A KTS, terminate T and R leads only. 
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AT&TCo Standard 


ADDENDUM 463-322-101 
Issue 1, September 1975 


INTERFACE TERMINATION JTA USED WITH 
CONFORMING ANSWERING DEVICES INCORPORATING AUTHORIZED 
PROTECTIVE CONNECTING MODULES 


1. GENERAL 


1001 This addendum supplements Section 
463-822-101, Issue 1. 
1.002 This addendum is issued to: 


e Specify code of 400-type KTU used with 
Interface Termination JTA 


e Add information on an alternate method of 
furnishing JTA. 


2. CHANGES TO SECTION 
2.001 


On page 1, after paragraph 4.01, add the 
following Note: 


Note: When using a KS-21566 adapter in 
1A2 KTS or 7A or 14A Communication System 
applications, the line unit must be a 400D or 
later design. Do not use a 400A, B, or C key 
telephone unit (KTU). 
2.002 Add paragraph 6.01.1 as follows: 
6.01.1 An alternate method of supplying Interface 
Termination JTA requires a 6C KTU and a 
549A jack, or equivalent, wired as shown in Fig. 2. 
The KS-21566 adapter is not required in this 
configuration. The 6C KTU should be mounted in 
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a location providing access to the required leads 
from the key system line circuit. This can be at 
a distribution point, connecting block, or, in some 
cases, the telephone set. Use a 105C apparatus 
box to house the 6C KTU, where necessary. Use 
D inside wire between the access point and the 
KTU and between the KTU and the 548A jack. 
Locate the jack convenient to the CPE. Only the 
tip and ring leads are required at the CPE, so 
the other two leads of the IW are terminated on 
spare terminals at the KTU and jack. 


2.003 


Add Fig. 2. 


TO 
CO/PBX 
LINE 


Fig. 2—Alternate Method of Furnishing Interface 
Termination JTA 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-322-101 
Issue 1, March 1975 


INTERFACE TERMINATION JTA USED WITH 
CONFORMING ANSWERING DEVICES INCORPORATING AUTHORIZED 
PROTECTIVE CONNECTING MODULES 


1. GENERAL 


101 This section provides information on a 

customer-provided (CP) conforming answering 
device incorporating Authorized Protective Connecting 
Module (APCM) connected to a Key Telephone 
System (KTS) installation. 


1.02 Whenever this section is reissued, the reason 
for reissue will be listed in this paragraph. 


2. PURPOSE 


e To permit direct electrical connection of a 
CP conforming answering device incorporating 
APCM to any one line of a KTS installation 
by means of a telephone company-provided 
interface termination. 


3. IDENTIFICATION 


3.01 Interface termination JTA consists of a 
supervisory relay to provide A-lead control 
for any one line of a KTS. A KS-21566 adapter 
(Fig. 1) provides the interface between the approved 
telephone answering devices and the KTS. 


3.02 Conforming answering devices included in 

this program are designed to answer incoming 
calls on the line, to transmit a prerecorded voice 
announcement or audible signal to the calling party, 
to record a voice message from the calling party, 
and to disconnect from the line. These devices 
may include provisions to retrieve recorded messages 
or change an announcement message. These 
provisions do not include devices which provide 
call origination. A dictation system, which meets 
the requirements, will be considered an automatic 
answering device. 


3.03 Conforming answering devices, which are 

acceptable for use, will have a Conformance 
Number permanently labeled on the external housing 
of the device. 


3.04 An APCM must be provided by an authorized 

manufacturer and connected to the 
telecommunications network by means of the 
interface termination provided by the telephone 
company. The interface termination is either a 
telephone company-provided 4-prong jack (single-line 
service) or interface termination JTA (Key Telephone 
Systems). 


4. APPLICATION 


4.01 The KS-21566 adapter is furnished in two 

versions. The List 1 provides access to 
any of the first five lines in telephone sets using 
the standard wiring arrangement in 1A2 KTS. The 
List 2 provides access to any one of seven lines 
and is wired compatible with the 7A and 14A 
Communication Systems (COM-KEY"*). The 4-prong 
jack provides the line termination to the CPE. 
The line furnished to the jack is determined by 
the position of the wafer strip (Fig. 1). 


*Trademark of AT&T 
5. ORDERING GUIDE 


5.01 The following items are required to provide 
interface termination JTA on a per-line basis: 


e Adapter, KS-21566, List 1 (for 1A1 or 1A2 
KTS lines not associated with COM-KEY) 


e Adapter, KS-21566, List 2 (for lines associated 
with COM-KEY) 


e Adapter, 225A (optional—required if answering 
device is equipped with a modular plug). 
Refer to Part 6. 


6. INSTALLATION 


6.01 The method of providing the interface 

termination will vary depending on what 
type telephone set is used and whether access to 
the desired line is obtained using the plug and 
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connector on the KS-21566 adapter, at a distribution 
point, or at the KTS equipment. The adapter 
should be physically installed at a location which 
permits access to the line and connection to the 
CPE. If the CP conforming answering device is 
equipped with a modular plug, provide a 225A 
adapter. 


Six-Button Desk Set (565-, 2565-Type) 


6.02 Use a List 1 adapter and connect by 

disconnecting set mounting cord from the 
connector cable and installing ends in the proper 
plug and connector on the adapter. Move wafer 
strip to screw terminals accessing desired line 
(Fig. 1). 


Six-Button Wall Set (851-, 2851-Type) 


6.03 The List 1 adapter is also used for this 

application, but not the plug and connector. 
Using D inside wire, pick up T, R, and A of the 
desired line plus the Al lead and run the IW to 
the adapter. At the adapter, terminate the IW in 
the proper order under the same screw terminals 
as the wafer strip plus the Al terminal. If more 
accessible, the leads may be picked up at a distribution 
point. 


Ten-Button Desk Set (830-, 2830-Type) 


6.04 Install a List 1 in the same way as for a 

six-button desk set. However, access is 
only to the first five lines on the key unless line 
appearance rearrangements are made at the set 
or equipment. 


Ten-Button COM-KEY (832-, 2832-Type) 


6.05 Install the same as for a six-button wall 

set, except use a List 2 adapter. Any of 
the seven CO/PBX lines can be connected to the 
CPE. 


Note: If the seventh line is used, the wafer 
strip must be reversed 180° to fit under the 
screw terminals to allow placement of the 
cover and to maintain proper polarity. 
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Twenty-Button Desk Set (831-, 2831-Type) 


6.06 Use a List 1 adapter with these sets. The 

mounting cords and connector cables have 
two arms each. Where physically possible, one 
arm of the cord and its mating connector can be 
connected directly to the adapter. If used this 
way, only the first five lines in the keys are 
available and line appearance rearrangement may 
be required. As an alternate arrangement, the 
necessary leads can be accessed to a distribution 
point on the equipment and terminated on the 
adapter. In this case, do not use the plug and 
connector on the adapter. 


Twenty-Button COM-KEY (832-, 2832-Type) 


6.07. Use of the List 2 adapter is limited to the 

seven CO/PBX lines in either key depending 
on which arm of the cord and connector cable is 
used. The adapter is installed in the same manner 
as for the 20-button desk set. 


CALL DIRECTOR® (630-, 2630-Type) 


6.08 Access to the desired line must be obtained 

at the equipment or distribution point using 
spare leads in the set connector cable and mounting 
cord. These leads should be terminated on spare 
terminals in the set and extended to the adapter 
using D inside wire or an auxiliary cord. The 
IW or cord is terminated on the screw terminals 
of a List 1 adapter with the wafer strip. 


Concentrator CALL DIRECTORS (634-, 2634-Type) 


6.09 If spare leads are available, wire a List 1 

adapter as in 6.08; otherwise, the desired 
leads will have to be accessed at the equipment 
or the concentrator KTU. 


6.10 Pockets are provided in the cover of the 
adapter for the inserts used when low profile 
plugs are encountered. 


7. MAINTENANCE 


Walz Bell System personnel should not 
attempt to repair or modify CP 
conforming answering devices. 


7.01 When in the repairman’s judgment the 
trouble is located in the CP device, the 
Repair Service Bureau should be notified so that 
proper maintenance of service charge billing can 
be initiated as outlined in BSP 660-101-312 entitled 
Maintenance of Service Charge on Services With 
Customer-Provided Equipment (CPE). 
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7.02 The customer should be notified of trouble 

in his equipment in case removal for repair 
is required, or where CPE is interfering with 
proper operation of the associated Bell System 
equipment. 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-323-100 
Issue 1, March 1973 


HEADSET INTERFACE TERMINATION 
USED WITH CUSTOMER-PROVIDED 
4-WIRE HEAD TELEPHONE SETS 


1. GENERAL 


1.01 This section provides information on the Bell 
System attestation program for customer- 
provided headsets. 


1.02 If the customer wants a copy of the Technical 

Reference which covers this interface 
specification, the customer should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


2. PURPOSE 


2.01 To permit certain qualified customer-provided 
headsets to be used with Bell System 
telephone equipment. 


3. IDENTIFICATION 


3.01 Attendant switchboard jack connection, 

attendant console jacks, and telephone set 
jacks are identified as Headset Interface Terminations 
when used by attested customer-provided headsets. 


Headset Definition 


3.02 Headsets included in this program are 

described as hands-free, 4-wire devices 
normally worn on the head of the user for close 
talking, containing accoustic-to-electric and 
electric-to-accoustic transducers that provide 2-way 
transmission of human speech. 


Headset Marking 
3.03 Headsets which are acceptable for use will 


have an attestation number indelibly affixed 
on the headset. 


4. APPLICATION 


4.01 Headsets with the following features are 
specifically excluded for use at this time: 


(a) Headsets that have provision for a ground 
path (ac or dc) 


(b) Headsets that employ gain which is adjustable 
by the user 


(c) Headsets that perform network control 
signaling 


(d) Headsets that are powered from other than 
Telephone Company talk battery 


(e) Headsets that require permanent wiring 
between the headset and the Telephone 
Company headset jack appearances. 


4.02 Attested headsets may only be connected to 
4-wire headset jacks normally provided as 
Bell System equipment. 


4.03 Table A describes the Bell System equipment 
which can be utilized in this program. 


5. MAINTENANCE 


5.01 Bell System personnel should not attempt 

to repair or modify customer-provided 
headsets. Trouble proven to be in these headsets 
should be referred to the customer and the customer 
should remove the headset from service. A 
maintenance of Service Charge should be considered 
on such a repair visit. 
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TABLE A 


BELL SYSTEM APPARATUS AND EQUIPMENT 
COMPATIBLE WITH ATTESTED HEADSETS 


ATTENDANT ATTENDANT 

SWITCHBOARDS CONSOLES Leistileashon boas 
ATTENDANT | OPERATOR’S| TELEPHONE | APPARATUS CALL CARD TELEPHONE | SUBSCRIBER KEY 
EQUIPMENT POSITION | CONSOLES UNITS DIRECTORS DIALERS SETS SETS KEYS MOUNTINGS 


1A Telephone 1-type* 12-type** | 608C 688A (MD) |6026A (MD) 400-type 
Answering 2-type* 14-type** | 617A 688B (MD) 1400-type 
System 3-type 617B 688C 2400-type 
4-type 618A (MD) 690A (MD) 
5-type 618B 690B (MD) 
6-type 636-type (MD) 690C 
8 A-type 637-type (MD) 1690C (MD) 
9A-type (MD) 638-type 2690C 
10-typet 639-type 
11-typef 682AA 
12-typet 683AA 
16-type 1636-type (MD) 
21-type 1637-type (MD) 
23-type 1638-type (MD) 
24-type 1639-type (MD) 
28-type 2636-type 
29-type 2637-type 
34-type 2638-type 
41-type 2639-type 
43-type 268 2-type 
48-type 2683-type 
51-type 
53-type 
54-type 


* Use 476A attendant jacks (See Section 504-211-401). 
+ Use M12L cord assembly (See Section 504-216-401). 
** Use M12L cord assembly (See Section 504-216-430). 
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Issue 1, April 1970 
AT&TCo Standard 


VOICE CONNECTING ARRANGEMENT CDB 
J53050A, LIST 1 INTERCONNECTING UNIT 


1. GENERAL 


1.01 This section provides information on 

identification, installation, method of operation, 
maintenance, and connections on the J53050A, List 1 
Interconnecting Unit. 


1.02 The customer must be informed of the proper 
use and operation of Voice Connecting 
Arrangement CDB. 


1.03 If the customer wants a copy of the Technical 

Reference which covers this interface 
specification, the customer should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


2. IDENTIFICATION 
(a) Purpose 


@ the J53050A, List 1 Interconnecting Unit 
(Fig. 1) is for use between Bell System 
manual PBXs and customer-provided (CP) 
dial intercommunicating systems which are 
arranged for supervision. 


@ To limit excessive levels from customer-provided 
equipment and to provide protection for 
personnel against hazardous voltages. 


(b) Application 
608A and 555A Bell System switchboards 
(c) Ordering Guide 
@ Unit, Interconnecting, J53050A, List 1 
@ Block, Connecting, 30-Type (Fig. 2). 
(d) Design Features 


@ Components are mounted on a 189A mounting 
plate (2 inches by 23 inches) 


3. 


@Can be mounted in some switchboards, on 
relay racks, or apparatus mountings 


@olow release S relay prevents switch hook 
dialing by customer 


@ Designed to give cord supervision at the 
PBX 


@ Designed as a 2-way trunk to work in either 
direction 


@When seized from either end gives busy 
lamp indication when multiple switchboard 
arrangement is provided 


@ Arranged to trip machine ringing from either 
end 


@lhis circuit will operate over a voltage 
range of 20 to 52 volts de. 


Note: When this circuit is powered from 
other than the PBX power supply, the de 
voltage of the supply shall be within +4 volts 
of the PBX power supply, but in no case less 
than 20 volts nor more than 52 volts. 


METHOD OF OPERATION 


(a) Incoming Call to CP Intercom Station 


@Attendant at PBX switchboard receives 
incoming call signal and answers with the 
trunk cord 


@Customer requests connection to a station 
on the CP intercom system 
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Fig. 1—J53050A, List 1 Interconnecting Unit 


TELEPHONE CUSTOMER 


COMPANY PROVIDED AND 
PROVIDED AND INSTALLED 
INSTALLED CABLE CABLE 


Fig. 2—Interface Connecting Block, 30-Type 
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@The attendant plugs station cord into the 
TALK jack associated with J53050A, List 1 
Interconnecting Unit to seize CP dial intercom 
system and then plugs the station cord of 
another cord circuit into the DIAL jack 
associated with the J53050A, List 1 
Interconnecting Unit to dial a station on 
the intercom system. 


Note: IMMEDIATELY after completion of 
dialing, attendant removes cord from DIAL 
jack. 


@ When called station answers, cord supervision 
at the PBX goes dark 


@The CP intercom station can recall PBX 
attendant by flashing switch hook 


Note: Due to circuit design the switch hook 
flashes must be of at least 1/2-second duration. 


TO MANUAL 
STATIONS 


SN 


CUSTOMER 
PROVIDED 
DIAL INTERCOM 


SYSTEM 


TO CUSTOMER 
PROVIDED STATIONS 
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@ When attendant receives disconnect supervision, 
connection is released. 


(b) Outgoing Call From CP Intercom Station 


@Station dials code to reach Bell System PBX 


@ Upon completion of dialing and on establishing 
a connection to the PBX, a contact closure 
controlled by the CP equipment, operates 
S relay on the J53050A, List 1 Interconnecting 
Unit and a signal is received at the PBX. 


@ The attendant answers the call in a normal 
manner 


@The station requests a telephone number 
and the attendant completes the call in a 
normal manner 


@ When attendant receives disconnect supervision, 
connection is released. 


CENTRAL 
OFF ICE 


TO 
TO TO BUSY TO AUX 
TALK DIAL LAMP SIGNAL 


JACK JACK CKT. CIRCUIT 


J53050A LIST }, INTERCONNECTING UNIT 


Fig. 3—Block Diagram, Typical Voice Connecting Arrangement CDB 
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PBX TALK JACK TS ON UNIT J53050A 1U 


i bo 3 Si 
anna sca caee 
608A | ! 


SWBD os 


(510A 
(NOTE 


T 35 


608A 
SWBD 
(SIIA 
(NOTE 


SL 
555 all 
SWBD yan 
(285A JK) || , R 


(NOTE 


PBX DIAL JK 


ey 

608A Barer a 
SWBD 
(S1OA JK) 
(NOTE 2) 


555 

SWBD 
(285A JK) 
(NOTE 2) 


BUSY LAMP CKT ° 
(NOTE 1) 
Bui Ss«d 8 B BI 
O “24 
BL 1402 4202. 1402 8402 SL 
TO AC —— <+_—_____» oan P aeeeer 
LAMP () (C) ®) @) 
POWER 
SUPPLY IND- IND 
28 


AUX SIGNAL CKT OR 
BUSY LAMP REL CKT 


Fig. 4—Connections For, Voice Connecting Arrangement CDB (Sheet 1) 
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TS ON UNIT 


FROM 


~24 


-24 -—-—-—_O-— i 


WIRING OPTIONS 
OPTIONS-T,V,W,X,Y,Z ARE ALL FACTORY WIRED. 
THE INSTALLER SHALL REMOVE STRAPS AS NECESSARY 
TO PROVIDE THE REQUIRED CIRCUIT ARRANGEMENT. 


® 


SEE TABLE A 


RING TRIP CIRCUIT WHEN MACHINE RINGING IS 
SUPPLIED BY CUSTOMER PROVIDED EQUIPMENT 


© © © © 


BY BELL SYSTEM PBX 


14 


RING TRIP CIRCUIT WHEN MACHINE RINGING 1S SUPPLIED 
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30-TYPE CONN BLK 
CT 
%, 


CUSTOMER EQUIPMENT 
cT 


XK CONTACT 
| CLOSURE 


-24 


TO FUSE 
PANEL 


GRD 


NOTES: 


|}. BL AND BLI LEADS USED WHEN MULTIPLE SWITCHBOARD 
ARRANGEMENT PROVIDED. 

2. IF THERE ARE NO SPARE JACKS ON THE SWITCHBOARD 
THAT CAN BE USED AS TALK AND DIAL JACKS, THEY 
MUST BE ORDERED SEPARATELY AND INSTALLED IN 
THE FIELD. 

3. USE OPTION (S) IF LAMP ASSOCIATED WITH 
TALK JACK IS CONNECTED TO BATTERY AND 
OPTION () IF LAMP IS CONNECTED TO GROUND. 


Fig. 4—Connections For: Voice Connecting Arrangement CDB (Sheet 2) 
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4. INSTALLATION 


4.01 Locate the J53050A, List 1 Interconnecting 

Unit in an area free from dampness and 
excessive dust or dirt, with adequate room for 
access to front and rear of equipment. 


4.02 One J53050A, List 1 Interconnecting Unit 
must be provided for each circuit between 
the Bell System PBX and the CP intercom system. 


4.03 A 30-type connecting block should be mounted 

on a backboard in close proximity to the 
J58050A, List 1 Interconnecting Unit to serve as 
an interface connecting block. 


4.04 Leads associated with each circuit to CP 

intercom system should be wired from the 
J53050A, List 1 Interconnecting Unit to the interface 
connecting block. 


4.05 Refer to Section 463-140-100 for apparatus 
mountings. 


5. MAINTENANCE 


5.01 When trouble is reported, check for loose 
or broken connections. 


5.02 Open circuit at interface connecting block 

to verify in which direction the trouble exists. 
If the trouble is toward the customer-provided 
equipment, inform the customer that the trouble 
tests toward his equipment. 


ize Do not attempt any repairs to the 
customer-provided equipment. 


5.03 When detailed maintenance information is 
required, refer to the following: 


SD-69612-01 


CD-69612-01 


6. CONNECTIONS 
6.01 A block diagram of a typical Voice Connecting 


Arrangement CDB installation is shown in 
Fig. 3. 


6.02 Refer to Fig. 4 and Table A for connections. 


TABLE A 


BUSY LAMP CIRCUIT OPTIONS ON J53050A LIST 1 INTERCONNECTING UNIT 
NO. OF 
LAMPS 
1 
err 


32-46 VOLTS 44-52 VOLTS 
REMOVE OPTION REMOVE OPTION 
eee: ee | 


BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-331-103 
Issue 3, April 1974 


VOICE CONNECTING ARRANGEMENT CD4 


1. GENERAL 


101 This section provides information on 

identification, installation, operation, 
maintenance and connections for the 31B or 31A 
(MD) voice coupler when used in Voice Connecting 
Arrangement CD4. 


1.02 This section is reissued to: 


e Change note in Fig. 2 for connecting 608-type 
switchboard 


e Revise 1.08 
e Add 5.05 and 6.02. 


1.03 The 31B voice coupler is a direct replacement 

for the 831A (MD) voice coupler. The 31B 
voice coupler may be used in all CD4 arrangements; 
the 31A (MD) may not be used where tone signaling 
is required. The 31B is identical to the 31A coupler 
except for higher breakdown voltage rating of the 
transformer and varistors. 


1.04 If the customer wants a copy of the Technical 

Reference which covers this interface 
specification, the customer should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


105 This issue of the section is based on the 
following drawing: 


SD-69613-01. Issue 2B—31B Voice Coupler 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing(s), 
reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 
PURPOSE 
e To provide a connection between a Telephone 


Company manual cord switchboard and a 
customer-provided (CP) communication system 


(typically an intercom or radio system) not 
arranged for supervision. 


e To limit excessive voice power levels from 
customer-provided equipment (CPE) and to 
provide protection for personnel against 
hazardous voltages. 

ORDERING GUIDE 

e Coupler, Voice, 31B-49 (Fig. 1, one for each 
circuit between Telephone Company PBX 
and CPE) (81A-49 may be substituted if 
tone signaling is not used.) 

DESIGN FEATURES 


e Approximate dimensions are 4 inches long 
by 2-8/4 inches wide by 2 inches high. 


e Provides dc isolation to CPE. 
e Can be mounted on any flat surface. 
e Voice transmission only. 


e Permits tone signaling through coupler (31B 
only). 


e Provides a means of holding the Telephone 
Company PBX circuit in the busy state. 


e Maximum dc line current is 0.150 ampere. 


e@ Operating temperature range is 0°C through 
55°C, 


3. INSTALLATION 


3.01 The voice coupler will mount on any surface. 

A backboard is not required unless mounting 
on a damp surface or when a backboard will 
facilitate mounting. 


3.02 One 31B voice coupler must be provided 
for each circuit between the Telephone 
Company PBX and the CP communication system. 
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CUSTOMER TERMINATION 


Fig. 1—31B (or 31A [MD]) Voice Coupler 


3.03 Terminate the T and R leads to the 31B 

voice couplers on spare trunk jacks in the 
station jack area of the PBX switchboard. Refer 
to Division 536 for additional information covering 
the type of PBX in use. 


3.04 Refer to Section 463-130-100 entitled Backboards, 
Identification, and Installation for information 
on mounting backboards. 


3.05 CPE may be attached externally to the 

surface of the switchboard by means of a 
pressure sensitive adhesive or other means that 
will not damage the switchboard. 


3.06 Power for CPE must be provided by the 


customer. Transformer isolation prevents 
central office (CO) de from flowing through the 
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CPE and de from the CPE is blocked by capacitor 
C1 within the coupler. 


4. OPERATION 


4.01 The customer must provide a means of 
signaling between the attendant of the 

Telephone Company PBX and the CP communication 

system (ie, key telephone set, lamps, buzzers, etc). 


4.02 Incoming Call From CO 


e PBX attendant receives incoming call signal 
from CO on switchboard and answers with 
trunk cord. 


e Customer requests connection to the CP 
intercom station. 


e Attendant plugs station cord into the trunk 
jack associated with an idle coupler circuit. 
This connects the CO trunk to tip and ring 
of the Telephone Company side of the 31B 
voice coupler. 


Attendant uses CPE to signal the called 
station that a call is being connected via 
Voice Connecting Arrangement CD4 and to 
connect to the CT and CR leads of the 31B 
voice coupler. 


A talking connection is now established from 
the intercom station through the coupler to 
the calling station. 


@ Since Voice Connecting Arrangement CD4 
provides no form of supervision, it will be 
necessary for the attendant to periodically 
monitor the circuit via the PBX attendant 
circuit or to receive a disconnect signal via 
the CPE and to remove the cords when 
conversation is terminated. 


4.03 Outgoing Call to CO 
Customer station user signals PBX attendant 


via CPE to request an outgoing connection 
and connects to CT and CR leads of coupler. 


e Attendant answers the call by plugging 
station cord into trunk jack of associated 
coupler circuit and is connected to the T 
and R leads of coupler. 


Attendant plugs trunk cord into CO trunk 
jack and dials the requested number. A 
talking connection is then established from 
CO line, through coupler, to CP station. 


@ Since Voice Connecting Arrangement CD4 
provides no form of supervision, it will be 
necessary for the attendant to periodically 
monitor the circuit via the PBX attendant 
circuit, or to receive a disconnect signal via 
the CPE, and to remove the cords when 
conversation is terminated. 


5. MAINTENANCE 


5.01 Check the CO pair and check for loose 
connections at 31B voice coupler and 
switchboard trunk jack. 
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5.02 Remove customer connections to terminals 3 
and 4 of the 31B voice coupler and perform 
the following tests: 


(a) Connect a 10138A (or equivalent) hand test 
set to terminals 3 and 4 of the 31B voice 
coupler. 


(b) Place the hand test set in the MONITOR 
position. 


(c) Request the switchboard attendant to plug 

the station cord into trunk jack of associated 
31B voice coupler and to plug the trunk cord 
into a vacant CO trunk jack and release TALK 
DIAL key. 


Dial tone at normal volume should be heard on 
the 1018A (or equivalent) hand test set. 


5.03 When trouble is suspected in the 31B voice 
coupler, exchange it with another unit known 
to be working properly. 


5.04 If the reception is normal, the coupler is 
working. Replace customer connections to 
terminals 8 and 4 of the 31B voice coupler. 


5.05 When in the repairman’s judgment the 

trouble is located in the CPE, the Repair 
Service Bureau should be notified so that proper 
Maintenance of Service Charge billing can be initiated 
as outlined in BSP 660-101-312 entitled Maintenance 
of Service Charge on Services With Customer-Provided 
Equipment.¢ 


» Do not attempt any tests or repairs 
to the CPE. 


6. CONNECTIONS 


6.01 Refer to Fig. 2and 3 for a typical connecting 
arrangement. 


6.02 The following are typical connecting circuits: 
(a) SD-67034-01—608D Cord Circuit 
(b) SD-66520-01—555 Station Line Circuit 
(c) SD-66198-01—552D Cord Circuit 
(d) SD-66198-01—605A Cord Circuit¢ 
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31B VOICE COUPLER Cl 


TO TIP AND 
RING OF 
SPARE 

TRUNK JACK 
ON TELEPHONE 
COMPANY 
SWITCH- 
BOARD 


TO CUSTOMER 
PROVIDED 
EQUIPMENT 


2 


NOTE: 


SLEEVE OF TRUNK JACK SHOULD NOT BE WIRED (NO BAT. OR GRD) EXCEPT ON 
608-TYPE SWITCHBOARD WHICH REQUIRES LOW RESISTANCE GROUND ON 
SLEEVE TO ACTIVATE POSITION CIRCUIT. 


Fig. 2—Connections for 31B Voice Coupler 


BACKBOARD 
Pan ee ra es eae 
| 
| 
| 
| 
| 


TELEPHONE COMPANY ere peor 


CORD SWITCHBOARD 


TERMINATE ON 
SPARE TRUNK JACKS 
IN SWITCHBOARD 


ee 

318 
| 
| 
| 
| 
| 
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cP 
COMMUNICATION 


ba, ees He J 
CUSTOMER 
PROVIDED 


cP 
STATIONS 


SIGNALING 
EQUIPMENT 


CUSTOMER PROVIDED 
AND INSTALLED WIRING 


Fig. 3—Typical Arrangement for Two Voice Connecting Arrangements CD4 
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SECTION 463-331-104 
Issue 3, May 1972 


VOICE CONNECTING ARRANGEMENT CDX 
USING 31B VOICE COUPLERS 


1. GENERAL 


1.01 This section provides identification, installation, 

operation, maintenance, and connection 
information for Voice Connecting Arrangement 
CDX used to connect an incoming line through 
customer-provided (CP) equipment to an outgoing 
line. 


1.02 This section is reissued to show information 
for single cord switchboard (557B PBX). 


1.03 The 31B voice coupler is a direct replacement 

for the 31A (MD) voice coupler. The 31A 
(MD) voice coupler may still be used in areas where 
tone signaling is not required. 


1.04 Ifthe customer wants a copy of the Technical 

Reference which covers this interface 
specification, the customer should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


1.05 This issue of the section is based on the 
following drawing: 


SD-69613-01, Issue 2B—31B Voice Coupler 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing(s), 
reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 
PURPOSE 


e To connect a Bell System single or double 
cord manual switchboard to CP equipment 
and establish a through connection from an 
incoming line to an outgoing line (arranged 
for patching) 


e To limit excessive levels from CP equipment 
and to provide protection for personnel 
against hazardous voltage. 


APPLICATION 
e Used with secretarial lines, tie trunks, 
foreign exchange lines, central office (CO) 
lines, etc, for voice application only. 


ORDERING GUIDE 


e Coupler, Voice, 31B-49 (Fig. 1, requires 
two per connecting arrangement). 


e Jacks—(Table A, spare PBX jacks may be 
used when available.) 


e Mounting, Jack—(Table A). 
e Block, Connecting, 66M1-50 (Fig. 2). 
e Cord, Patch—3P6A (557B PBX only). 


Note: Other type blocks may be used when 
specified by local engineering. 


DESIGN FEATURES (31B Voice Coupler) 
e Can be mounted on any flat surface. 


e Approximate dimensions are 4 inches long 
by 2-3/4 inches wide by 2 inches high. 


e Maximum dc line current is 0.150 ampere. 
e Provides dc isolation to CP equipment. 


e Provides a means of holding the PBX circuit 
in the busy state. 


e Voice transmission only. 

e Permits tone signaling through the coupler. 
3. INSTALLATION 
A. 2-Cord Switchboards 


3.01 The voice coupler will mount on any flat 
surface. A backboard is not required unless 
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mounting on a damp surface or when a backboard 
will facilitate mounting. 


3.02 Install the patching jacks in the station jack 

area of the PBX switchboard. Follow the 
wiring plan shown in Fig. 8 and Table B. Label 
the connecting arrangement jack “PATCHING” 
and the associated PBX jack “PATCH”. Refer to 
Division 586 for additional information covering 
the type PBX required. 


3.03 Refer to Division 468 section entitled: 
‘““Backboards, Identification and Installation”’ 
for information on mounting backboards. 


3.04 Refer to Division 461 section entitled: 

“Connecting Blocks, Identification, Connection, 
and Wiring” for information on mounting 66M1-50 
connecting blocks. 


3.05 Customer-provided equipment may be attached 

externally to the surface of the switchboard 
by means of a pressure-sensitive adhesive or other 
means that will not damage switchboard. 


3.06 Perform tests of Part 5 after installation. 


B. Single Cord Switchboard 


3.07 The voice coupler will mount on any flat 

surface. A backboard is not required unless 
mounting on a damp surface or when a backboard 
will facilitate mounting. 


3.08 Install the patching jacks in the transfer 

jack area of the PBX switchboard. Follow 
the wiring plan shown in Fig. 4 and Table B. 
Label the connecting arrangement jack “PATCHING” 
and the associated PBX jack “PATCH”. Refer to 
Division 586 for additional information covering 
the type PBX required. 


3.09 Refer to Division 4638 section entitled: 
‘““Backboards, Identification and Installation” 
for information on mounting backboards. 


3.10 Refer to Division 461 section entitled: 

“Connecting Blocks, Identification, Connection, 
and Wiring” for information on mounting 66M1-50 
connecting blocks. 


3.11 Customer-provided equipment may be attached 
externally to the surface of the switchboard 
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by means of a pressure-sensitive adhesive or other 
means that will not damage switchboard. 


3.12 Perform tests of Part 5 after installation.¢ 


4. OPERATION 
A. 2-Cord Switchboard (Fig. 3) 


4.01 Standard operating procedures and functions 

of the PBX switchboard are not affected. 
Connecting Arrangement CDX is used only when 
an incoming line is to be connected to an outgoing 
line. 


4.02 When a call is received, an incoming signal 

appears at the switchboard, the attendant 
inserts the left or back (trunk) cord into the jack 
directly beneath the lighted lamp of the incoming 
signal, operates the DIAL or TALK key to the 
talk position, and answers the call. 


4.03 The attendant secures the necessary 

information to complete the call and then 
restores the DIAL or TALK key to its normal 
position to hold the incoming line. This cord may 
be used for monitoring when required. 


4.04 The attendant takes the left or back (trunk) 

cord of an adjacent cord pair, inserts it into 
a CO trunk jack (patch jack) associated with a 
patching jack, operates the DIAL or TALK key to 
dial position and dials the requested number. After 
completion of dialing, the attendant restores the 
DIAL or TALK key to its normal position to hold 
the dialed number. 


4.05 The attendant then takes the right or front 

(station) cord associated with the cord 
connected to the incoming line and inserts it into 
the connecting arrangement jack (patching jack) 
associated with the CO trunk jack used to dial 
the requested number. The left or back (trunk) 
cord should then be removed from the CO trunk 
jack. When a plug is inserted into the patching 
jack, the CS and CG leads are connected to provide 
a seizure signal to the CP equipment and VC2 is 
bridged across the CO trunk. 


Caution: Removing the cord removes 
busy lamp indication at all appearances 
of this CO trunk. 


The incoming line is now connected through the 
connecting arrangement and CP equipment to the 
outgoing line. 


4.06 Supervision is not provided by Connecting 

Arrangement CDX. The CP equipment may 
or may not provide supervision. If supervision is 
not provided, it will be necessary for the attendant 
to periodically monitor the circuit and remove the 
left or back (trunk) cord from the answer jack 
when the conversation is terminated. 


B. Single Cord Switchboard (Fig. 4) 


4.07 Standard operating procedures and functions 

of the PBX switchboard are not affected. 
Connecting Arrangement CDX is used only when 
an incoming line is to be connected to an outgoing 
line. 


4.08 When a call is received, an incoming signal 

appears at the switchboard, the attendant 
inserts the intercept cord into the jack directly 
beneath the lighted lamp of the incoming signal, 
operates the DIAL or TALK key to the talk position, 
and answers the call. 


4.09 The attendant secures the necessary 
information to complete the call and then 
restores the DIAL or TALK key to its normal 
position to hold the incoming line. This intercept 
cord may be used for monitoring when required. 


4.10 The attendant takes another intercept cord 

and inserts it into a CO trunk jack (patch 
jack) associated with a patching jack, operates the 
DIAL or TALK key to the dial position and dials 
the requested number. After completion of dialing, 
the attendant restores the DIAL or TALK key to 
its normal position to hold the dialed number. 


4.11 The attendant then takes the 3P6A patch 

cord and inserts one end into the transfer 
jack connected to the incoming line and inserts 
the other end into the connecting arrangement jack 
(patching jack) associated with the CO trunk jack 
used to dial the requested number. The intercept 
cord should then be removed from the CO trunk 
jack. When a plug is inserted into a patching jack, 
the CS and CG leads are connected to provide a 
seizure signal to the CP equipment and VC2 is 
bridged across the CO trunk. The incoming line 
is now connected through the connecting arrangement 
and CP equipment to the outgoing line. 
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4.12 Supervision is not provided by Connecting 

Arrangement CDX. The CP equipment may 
or may not provide supervison. If supervision is 
not provided, it will be necessary for the attendant 
to periodically monitor the circuit and remove the 
intercept cord from the calling line when the 
conversation is terminated.¢ 


5. MAINTENANCE (Fig. 3 and 4) 


5.01 When treuble is reported, check the CO 
pair and check for loose or broken connections 
at the PBX station jacks and 31B voice couplers. 


5.02 Open the six leads to the circuit under test 

by removing the B bridging clips (or wire 
straps) at the 66M1-50 interface connecting block 
to verify in which direction trouble exists by 
performing the following test. 


(a) Connect an 81A or KS-16990, List 1 test set 

across terminals 3 and 4 (CS and CG) of 
66M1-50 interface connecting block. (Make all 
test connections on the Telephone Company side 
of the 66M1-50 interface connecting block.) 


(b) Place the test set in continuity position to 

indicate a contact closure across the CS and 
CG leads when the station cord is inserted into 
the connecting arrangement jack. 


(c) Strap terminal 1 (CT) to terminal 5 (CT1) 
and strap terminal 2 (CR) to terminal 6 
(CR1). 


(d) Connect a 10138A (or equivalent) hand test 
set to terminals 1 and 2 of the incoming 
31B voice coupler (VC1). 


(e) Set hand test set to MON position. Request 

the PBX attendant to plug the station cord 
into the connecting arrangement jack and set 
the TALK or DIAL key in the normal position 
to hold the line. 


Continuity should be indicated at the test set 
connected to terminals 3 and 4 (CS and CG), and 
dial tone at normal volume should be heard on 
the 1013A (or equivalent) hand test set connected 
to terminals 1 and 2 of VC1. 


5.03 When trouble is suspected in the 31B voice 


coupler, exchange it with another unit known 
to be working properly. 


Page 3 


SECTION 463-331-104 


5.04 If the tests are satisfactory, remove all test 6. CONNECTIONS 
connections and replace the B bridging clips 
(or wire straps) at the 66M1-50 interface connecting 
block. 6.01 Refer to Table B and Fig. 3 for 2-cord 
switchboards. 
Do not attempt any tests or repairs 
to the CP equipment. 
6.02 Refer to Table B and Fig. 4 for single cord 
switchboard (557B PBX).¢ 


SAA A SOMA AE AOE EN tt etttie 
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PROVIDED AND 
INSTALLED 


Fig. 1—31B Voice Coupler 
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Fig. 2—66Mi 50 Interface Connecting Block 
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318 VOICE COUPLER 


PATCHING 
JACK 
(NOTE t) INTERFACE 
TI CT CONN BLK 
{ 66MI-50 
ABCD 
= o-0 O-O 
(NOTES 2 
ANSWER TRUNK STATION oT 
JACK CORD CORD AND 3) i aren 


INCOMING 2 Bosh 
LINE es 
FROM CO 
R 
cs 


CUSTOMER - 
EQUI PMENT 


SA IRED “WIRE 31B VOICE COUPLER 
(SEE NOTE 
TABLE B ) 
SR Re ¢ ctl [5 [ct 
le leg wt 
CRI 
le Gaal cea 
LINE 
TO CO \ 
T T2 
O 


B BRIDGING CLIP 
OR WIRE STRAP 


NOTES: 
Bac! 1. PATCHING JACK MUST BE ASSOCIATED WITH THE DIAL JACK 
JACK USED TO DIAL THE OUTGOING CALL LABEL PATCHING AND 
(NOTE 1) PATCH. FOR JACK TERMINATIONS SEE TABLES A AND B. 
2. MUST BE SAME GROUND AS ON PBX STATION JKS. 
u 3. SOLDER THE 7 LEADS TO THE JACK BEFORE INSTALLING 
IN THE SWITCHBOARD IN THE STATION JACK AREA. 
PBX CO R 2ND CORD DRESS THE CONNECTING LEADS AND TIE TO EXISTING 
S 


Fig. 3—Voice Connecting Arrangement CDX (2-Cord Switchboard) 
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INTERFACE 
CONN BLK 
66M1-50 
BATCHING 31B VOICE COUPLER VCI ABCD 
JACK o-0 0-0 
INTERCEPT 3P6A NOTE: 1) 
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———————> 9 
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| 
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| . 
| 
| 
| 8 CRI CRI 
NOTES: B BRIDGING CLIP 
|. PATCHING JACK MUST BE ASSOCIATED WITH THE CO BR MIRE STARS 


TRK JACK USED TO DIAL THE OUTGOING CALL, LABLE 
PATCH AND PATCHING. 

2. MUST BE SAME GROUND AS ON PBX STATION JKS. 

3. SOLDER THE 9 LEADS TO THE JACK BEFORE INSTALLING 
IN THE SWITCHBOARD IN THE TRANSFER JACK AREA. 
DRESS THE CONNECTING LEADS AND TIE TO EXISTING 
CABLING. 


Fig. 4—Voice Connecting Arrangement CDX (Single Cord Switchboard 557B PBX) 
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TABLE A 
' SWITCHBOARDS, JACKS, AND JACK MOUNTINGS 


MAX. NO. OF 
JACKS PER 
JACK MOUNTING 
SWITCHBOARD MOUNTING STRIP 


551-, 552-, 556-, Factory assembled. 
605- Type, 494A 136 Jack mounting 
555, 557A or equipped with number 


| 137 of jacks required 
557B 500A (1-10). 


Field assembled. 
Order jack mountings 
and jacks as required. 


Field assembled. Order 
608- Type jack mountings and 
jacks as required. 


Note: Spare PBX jacks may be used when available. 
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TABLE B 
CONNECTIONS FOR 323C, 494A, 500A JACKS AND 31B VOICE COUPLERS 


FROM 
PATCHING JACK 


JACK JACK CONTACTS 


1, 2, 3, etc. 


CS on 66M1-50 Conn. Blk. 
CG on 66M1-50 Conn. BIk. 
VC2 Term. 2 
GRD (same as cord ckt.) 
VC1 Term. 2 
VC1 Term. 1 
(of outgoing line associated 
NG with Patch JK 1, 2, 3, etc.) 


VC2 Term. 1 


ao fF OMOOWN Fe 


FROM 
VOICE COUPLER 


VC1 Term. 3 CT on 66M1-50 Conn. Blk. 
VC1 Term. 4 CR on 66M1-50 Conn. Blk. 
VC2 Term. 3 CT1 on 66M1-50 Conn. Blk. 
VC2 Term. 4 CR1 on 66M1-50 Conn. Blk. 


*From the rear of the jack the contacts count from top to bottom on the 328C jack and 
from left to right on the 494A and 500A jacks. 


Note: For transmission reasons do not split the tip from the ring. Run both leads to the 
connecting arrangement jack although only the ring will be terminated for the 494A and 
3238C jacks (Fig. 3). 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-331-105 
Issue 3, July 1972 


VOICE CONNECTING ARRANGEMENT LOH 
110A INTERCONNECTING UNIT 
69H APPARATUS MOUNTING 
606A PANEL 


1. GENERAL 


1.01 This section provides identification, installation, 

operation, maintenance and connection 
information for the 110A interconnecting unit (IU) 
and the 69H apparatus mounting or 606A panel 
when used in Voice Connecting Arrangement (VCA) 
LOH. 


1.02 This section is reissued to: 
e Revise illustrations 


e Include information for multipling HOLD 
jacks with busy indication 


e Show 606A panel mounted in a 16C apparatus 
mounting. 


1.03 The size of the job on initial installation 

and the expected growth should be the 
determining factor in selecting the proper equipment. 
It is recommended that the 69H apparatus mounting 
should be used for one or two circuits and the 
606A panel should be used for three to six circuits. 


1.04 If the customer wants a copy of the Technical 

Reference which covers this interface 
specification, the customer should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


1.05 This issue of the section is based on the 
following drawing: 


e SD-69627-01, Issue 1—110A Interconnecting 
Unit 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing(s), 
reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 
PURPOSE 
e To adapt a customer-provided (CP) source 
of recorded music or information to a line 
(station or trunk) placed on hold at a Bell 
System cord-type switchboard 
e To limit excessive signal levels from CP 
equipment and to provide protection for 
personnel against hazardous voltages. 


APPLICATION 


e551, 552, 555, 556, 557, 605A, 606, 607, 
and 608 PBXs. 


ORDERING GUIDE 
e Unit, Interconnecting, 110A (Fig. 1 as 
required). 


Associated Apparatus (Order Separately) 


For 69H Apparatus Mounting (Fig. 1) 
Note: If a 23-inch relay rack is not provided 
on customer premises, provide a 16C apparatus 
mounting or equivalent. 


e Mounting, Apparatus, 69H (one per two 110A 
TUs). 


e Bracket, 99B. 
e Supply, Power, 19C2 or equivalent (locally 
engineered and installed), when existing 


PBX power supply is insufficient. 


e Block, Connecting, 66M1-50 (Fig. 2). 


© American Telephone and Telegraph Company, 1972 


Printed in U.S.A. 
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Fig. 1—69H Apparatus Mounting Mounted on Relay Rack 


e Block, Connecting, 66B4-25 (common buss, 
one per two 69H apparatus mountings). 


e Cable, Connector, A25B (one single-ended 
length per 69H apparatus mounting). 


e Jack (See Table A for part number, as 
required.) 


e Mounting, Jack (See Table A for part number, 
one per 10 jacks provided.) 


e Mounting, Lamp (See Table A for part 
number, one per 10 lamps provided.) 


e Resistor, 8-ohm, 1-watt (one per CP recorder 
music or information source). Resistor 
should have pigtails no larger than 19 gauge 
to connect in quick-connect clip-type terminals. 
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If wire size is larger than 19 gauge, pigtails 
should be soldered on the terminals. 


e Clip, Bridging, B (25 per package). 
e Wire, “D,” inside or equivalent (for cabling 
from 66B4-25 connecting block to 66M1-50 


interface connecting block). 


Note: Other type blocks may be used when 
specified by local engineering. 


For 606A Panel (Fig. 3 and 4) 


Note: If a 28-inch relay rack is not provided 
on customer premises, provide a 16C apparatus 
mounting or equivalent. 


e Panel, 606A (one per six 110A [Us). 
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CUSTOMER CIRCUIT 
ae NUMBER 
eX 


TELEPHONE 


B BRIDGING CLIP 


Fig. 2—66M1-50 Interface Connecting Block 
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TABLE A 


JACKS, JACK AND LAMP MOUNTINGS 
JACK LAMP USE WITH 
MOUNTING MOUNTING PBX 
i 1 oe 561, 552, 555, 
ia ogop | 556, 557, 605A 
145 294A 606, 607 
259A 608 


NRO RNS pana staabopeoRNENORD 


e Supply, Power, 19C2 or equivalent (locally 
engineered and installed when existing PBX 
power supply is insufficient). 


e Bracket, 99B. 


e Cable, Connector, A25B (two per 606A 
panel). 


e Jack, (See Table A for part number, as 
required.) 


e Mounting, Jack (See Table A for part number, 
one per 10 jacks.) 


Fig. 3—606A Panel Mounted on Relay Rack 
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Fig. 4—606A Panel (Rear View) 


e Mounting, Lamp (See Table A for part 
number, one per 10 lamps.) 


e Fuse, 24E, 1/2 ampere (eight per 606A 
panel). 


e Block, Connecting, 66M1-50 (Fig. 2). 


e Block, Connecting, 66B4-25 (one per 606A 
panel). 


e Resistor, 8-ohm, 1 watt (one per CP music 
or information source). Resistor should have 
pigtails no larger than 19 gauge to connect 
in quick-connect terminals. If wire size is 
larger than 19 gauge, pigtails should be 
soldered on terminals. 


e Clip, Bridging, B (25 per package). 

e Wire, ‘“D”, inside or equivalent (for cabling 
from 66B4-25 connecting block to 66M1-50 
interface connecting block). 

Note: Other type blocks may be used when 

specified by local engineering. 

DESIGN FEATURES 
110A Interconnecting Unit 
e Components mounted on 4-inch printed wiring 


board. 


Page 5 


SECTION 463-331-105 


-e@ Provides a dry contact closure to signal CP 


equipment. _ | z 


e Provides voice frequency coupling to CP 


equipment. 
e Requires 0.080 ampere at 26V de. 
e Option terminals. 
e Designed for H lead ground control. 
69H Apparatus Mounting 


e Provides mounting facilities for two 110A 
IUs 


e Equipped with two 40-pin connectors factory- 
wired to one 50-pin KS-type plug 


e Mounts on a 99B bracket, on a standard 
relay rack, or in a 16C apparatus mounting. 


606A Panel 


e Equipped with six 914-type 40-pin connectors 
factory-wired to two KS-16671 50-pin plugs 


e Designed to mount six 110A IUs 


e Mounts on a 99B bracket, on a standard 
relay rack, or in a 16C apparatus mounting 


e Fuse panel included 

e Approximate size: 6 by 8 by 9 inches. 
3. INSTALLATION 
69H Apparatus Mounting 


3.01 Install the 69H apparatus mounting on a 

standard 28-inch relay rack or in a 16C 
apparatus mounting using a 99B mounting bracket. 
The center mounting bar must be removed from 
the 16C apparatus mounting. Connect a separate 
ground to rack or mounting. 


3.02 Electrical connection is made to the 69H 

apparatus mounting through a single-ended 
25-pair connector cable equipped with a 50-pin 
eonnector (A25B connector cable). Terminate the 
raw end of the cable to a 66B4-25 connecting block. 
Follow the wiring plan shown in Fig. 6, 7, and 8. 
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Insulate and store all spare leads. (Refer to Part 
6 for wire strap and resistor connections.) Fuses 
and —24 volt power are provided locally (—24 volts 


- connect to row 37 and GRD connects to row 88). 


3.03 Extend CT, CR, CBS1, and CBS2 leads from 

66B4-25 connecting block to 66M1-50 interface 
connecting block for access to CP equipment. 
Stencil lead designations on interface connecting 
block as shown in Fig. 2. 


3.04 The interface connecting block should be 

located close to the 66B4-25 connecting block. 
Locate so that the maximum de loop resistance 
between the CT and CR leads will not exceed 
approximately 1-1/4 ohms (25 feet of 24 gauge or 
equivalent) when measured at the 66B4-25 connecting 
block, with the 8-ohm resistor disconnected and 
the CT and CR leads strapped at the CP equipment. 


3.05 The customer must terminate the CP 


equipment on the 66M1-50 interface connecting 
block using the four terminals stenciled on the 
customer side (Fig. 2). 


3.06 The HOLD jacks for connecting arrangement 

LOH may be multipled between switchboard 
positions if busy lamp indication is provided as 
shown in Fig. 11. 


606A Panel 


3.07 Install the 606A panel on a standard 23-inch 

relay rack or in a 16C apparatus mounting 
using a 99B mounting bracket (Fig. 5). The center 
mounting bar should be removed from the 16C 
apparatus mounting. Connect a separate ground 
to rack or mounting. 


3.08 Electrical connection is made to the 606A 

panel through two A25B connector cables. 
These cables connect to plugs Pl and P8 (Fig. 4) 
on the rear of the 606A panel. P1 connects to 
the upper row of 914A connectors J1A, J2A, and 
J3A (Fig. 3), and P3 connects to the lower row 
of 914A connectors J1B, J2B, and J8B. Terminate 
the raw end of the A25B connector cables on the 
66B4-25 connecting block following the wiring plan 
shown in Fig. 6, 7, 9, and 10. (Refer to Part 6 
for wire strap and resistor connections.) Connect 
— 24 volt power to fuse panel on rear of 606A panel 
(—24 volts connect to Tl and GRD connects to T2). 


99B BRACKET 606A PANEL 
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Fig. 5—§606A Panel Mounted in 16C Apparatus Mounting¢ 


3.09 Extend CT, CR, CBS1, and CBS2 leads from 

the 66B4-25 connecting block to the 66M1-50 
interface connecting block for access to the CP 
equipment. Stencil lead designations on 66M1-50 
connecting block as shown in Fig. 2. 


3.10 The interface connecting block should be 

located close to the 66B4-25 connecting block. 
Locate so that the maximum dc loop resistance of 
the CT and CR leads does not exceed approximately 
1-1/4 ohms (25 feet of 24 gauge or equivalent) 
when measured at the 66B4-25 connecting block 
with the 8-ohm resistor disconnected and the CT 
and CR leads strapped at the CP equipment. 


3.11 The customer must terminate the CP 

equipment to the 66M1-50 connecting block 
using the four terminals stenciled on the customer 
side. 


3.12 The HOLD jacks for connecting arrangement 

LOH may be multipled between switchboard 
positions if busy lamp indication is provided as 
shown in Fig. 11. 


110A Interconnecting Unit 


3.13 Strap Z option per Fig. 7 before installing 
IU in apparatus mounting or panel. 


Note: The 109A IU is not recommended for 
this arrangement but can be used if a 110A 
IU is not available. 


3.14 Loosen screw securing retaining clip to 
apparatus mounting or panel and raise clip 
or designation bar to provide access to mounting. 
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69H APP 
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606A PANEL 


110A IU 


T 
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CBS2 


[?) 
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(NOTE 2) 


PBX 
HOLD JACK 


CT 


CUSTOMER 


66M1-50 PROVIDED 


INTERFACE MUSIC OR 
CONN CBSI INF ORMAT | ON 
BLOCK SOURCE 


NOTES: 


POWER 


SUPPLY 


(NOTE 1) 


|. POWER SUPPLY CONNECTS TO T1(-24V) AND T2(GRD) ON BACK OF 606A PANEL 


2. INSULATE AND STORE UNUSED LEADS 


Fig. 6—Block Diagram Voice Connecting Arrangement LOH 


3.15 Align IU in mounting guides and properly 
seat connector of printed wiring board in 


connector of apparatus mounting or panel. 


3.16 Position retaining clip or designation bar 
against the IU and tighten screw. 

3.17. Stencil circuit and connection information as 
required on designation strip or retaining 

clip. 

3.18 Perform tests shown in Part 5 after installation. 


4. OPERATION (Fig. 7) 
4.01 Incoming Call: A call from the central 
office (CO) trunk is answered in the normal 
manner by inserting the trunk answering cord of 
a cord pair in the incoming trunk jack and testing 
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the desired station for busy, using the station cord. 
If the station is busy and the calling party desires 
to hold, the station cord is inserted in a jack 
associated with the 110A IU and the TALK key is 
released. Inserting the station cord into the HOLD 
jack associated with the 110A IU causes the busy 
indication lamp to light (if multiple switchboard 
positions are provided) and applies ground to the 
H lead causing H relay to operate. The H relay 
operated provides a start signal to the CP recorded 
music or information source and couples this source 
to the tip and ring of the held party via the PBX 
HOLD jack and cord circuit. | 


4.02 Monitoring and Talking to Party on Hold: 

To monitor the connection to the CP equipment, 
the PBX attendant operates the TALK-DIAL key 
of the cord pair to the TALK position and converses 
with the party on hold while the music is on the 
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1lOA INTERCONNECTING UNIT SISA 50-PIN 66B4-25 PBX SWITCHBOARD HOLD 
CONNECTOR CONNECTOR CONNECTING BLOCK JACK (SEE TABLE A) 
ON OF CONN (NOTE 2) 
69H APP CABLE 295 JACK 
MTG T 5 
ae oN 
; Seen ee 
KS-20289 a 
512 [- H 
10 WATT 
| 408 JACK 
| T ] 
FIG.I R 3 V 
(NOTE 4) (NOTE 1) s 2! 
I 
H i] 
(NOTE 6) | 
T (W-BL) | 5IOA JACK 
14 ->— | T 4 
See ag NY 
| R 3A 
l 
| L 
R H 
94 > S 


1OK 


KS-13490,LI PLACE STRAPS 


FIG. 1 


(NOTE 1!) 1I9C2 OR EQUIVALENT 


POWER SUPPLY 
B GRD 


(NOTE 5) 
B BAT 


ls : 6EMI- 50 CUSTOMER 

uu : CONNECTING PROVIDED 

° MUSIC OR 

= INFORMATION 
SOURCE 


100K 
KS-13490, LI 


SS IIaNG 


(NOTE 3) 


(NOTE 3) 


NOTES: 


|. MULTIPLE TO HOLD JACKS AT OTHER SWITCHBOARD POSITIONS 
IF USED. 

2. USE LOWER ROWS OF TERMINALS (ROWS 40-50) AS COMMON BUSS. 

3. MULTIPLE TO OTHER IU’S COMMON TO THIS MUSIC OR INFORMATION 
SOURCE. 

4. INSTALL @) OPTION. 

GRD SAME AS PBX GRD. 

6. INSULATE AND STORE SPARE LEADS. 


(NOTE 3) 


a 


Fig. 7—Schematic Diagram Voice Connecting Arrangement LOH Using 69H Apparatus Mounting 
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line. However, for better transmission, the 
attendant may remove the station cord from the 
HOLD jack associated with the 110A IU which will 
remove the music. 


4.03 Hequested Station Becomes Idle: When 

the requested station becomes available, the 
PBX attendant removes the station cord from the 
HOLD jack associated with the 110A IU and 
establishes the connection to the requested station. 
Removal of the cord causes H relay to release, 
restoring the IU to normal. 


5. MAINTENANCE 


5.01 Check the CO pair and check for loose or 
broken connections or blown fuses. 


5.02 Open circuit at interface connecting block 
by removing the B bridging clips (or wire 
straps) and perform the following tests: 


(a) Connect a 1018A (or equivalent) hand test 
set across terminals CT and CR on the 
Telephone Company side of the 66M1-50 interface 
connecting block. Set the hand test set to the 
MON position. Connect an 81A or KS-16990, 
List 1 test set across the CBS1 and CBS2 
terminals. Set test set to continuity position. 
Request the PBX attendant to remove all cords 
from music-on-hold jacks and to place the rear 
cord in the HOLD jack associated with the 110A 
IU under test. Connect the front cord to an 
outside line, dial 1000-Hz test tone and release 
TALK key. The H lead will be grounded when 
the attendant plugs into the HOLD jack causing 
H relay in the 110A IU to operate. The H relay 
operated will complete the transmission path to 
terminals CT and CR and provide a contact 
closure across the CBS1 and CBS2 terminals. 


5.03 The test set across terminals CBS1 and 

CBS2 will indicate continuity and 1000-Hz 
test tone will be heard on the 1018A hand test 
set. 


5.04 When trouble is suspected in the 110A IU, 


exchange it with another unit known to be 
functioning properly. 
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Caution: Remove fuse for | particular 
circuit before replacing 110A IU. 


5.05 Remove all test connections to restore the 
circuit to normal and replace the B bridging 
clips (or wire straps). 


S=z Do not attempt any tests or repairs 
to the customer-provided equipment. 


5.06 When in the repairman’s judgment the 
trouble is located in the CP equipment, the 
Repair Service Bureau should be notified so that 
proper Maintenance of Service Charge billing can 
be initiated as outlined in BSP 660-101-312 entitled 
Maintenance of Service Charge on Services With 
Customer-Provided Equipment (CPE). 


6. CONNECTIONS 


6.01 Place straps on the 66B4-25 connecting blocks 
between terminals 40 and 41, 48 and 44, 46 
and 47, 49 and 50 as shown in Fig. 8. 


6.02 Place 8-ohm load resistor (furnished locally) 
across tip and ring leads to CP equipment 
at the common buss (66B4-25 connecting block, 
Fig. 8). The resistor should have pigtails no larger 
than 19 gauge to connect in the quick connect 
clip-type terminals. If wire size is larger than 19 
gauge, pigtails should be soldered to terminals. 


6.03 For connection information using the 69H 
apparatus mounting, refer to Fig. 7 and 8. 


6.04 For connection information using the 606A 
panel, refer to Fig. 4, 9 and 10. 


6.05 If a separate power supply is used, connect 

to terminals T1 and T2 on rear fuse panel 
of 606A panel. Connect to terminals 37 and 38 on 
66B4-25 for 69H apparatus mounting. Provide fuses 
locally for the 69H apparatus mounting. Bond the 
GRD lead to the PBX GRD. 


6.06 For connection information using multipled 
HOLD jacks with —24 volt lamp supply, refer 
to Fig. 11. 
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Fig. 8—Connections Using 69H Apparatus Mounting 
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CONNECTIONS. FOR CONNECTING ARRANGEMENT LOH 
606A A25B 6634-25 PBX HOLD JACK 
CONNECTING BLOCK 50 (SEE NOTE) 
PANEL CONN ve re 
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K. STRAP 


NOTE: 
STRAP JACKS AS SHOWN IN FIG. 7, 


% MULTIPLED TO OTHER INTERCONNECTING UNITS 
COMMON TO THIS MUSIC SOURCE. 
t CONNECTIONS FOR CP EQUIPMENT. 


¢ INSULATE AND STORE UNUSED LEADS. 


Fig. 9—Connections Using 606A Panel (A-Connectors) 
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CONNECTIONS FOR CONNECTING ARRANGEMENT LOH 
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Fig. 10—Connections Using 606A Panel (B-Connectors) 
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6684-25 SWBD 
CONN BLK POS NO.I 
FIRST LI1OA 
INTERCONNECT HOLD JACK 
UNIT NO. | 
(NOTE 1) (TYPICAL) 
T T 
e C © © Saal 
(NOTE 2) 
-24V 
TO 
POWER 
SUPPLY 
GRD SWBD 


POS NO. 2 
HOLD JACK 
NO. | 

(TYPICAL) 


NOTES: 

1. MULTIPLE LEADS FROM 
ADDITIONAL SWBD POSITIONS IN 
SAME MANNER. 
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BUSY 
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NO. | 
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Fig. 11—Multiple HOLD Jacks With Busy Lamp Indication for Two or More Switchboard Positions¢ 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-332-100 
Issue 2, December 1973 


VOICE CONNECTING ARRANGEMENT DCK 
J53050F INTERCONNECTING UNIT 


1. GENERAL 


1.01 This section provides identification, installation, 

operation, maintenance, and connecting 
information for Voice Connecting Arrangement 
DCK, using J53050F, pList 1A@ interconnecting 
unit (IU) (Fig. 1). Voice Connecting Arrangement 
DCK (Fig. 2) provides connection via trunk level 
access between customer-provided equipment (CPE) 
(typically, dictation equipment, radio paging system, 
or information retrieval system) and a Bell System 
private branch exchange (PBX), Centrex System 
or Switching System. 


1.02 This section is reissued to: 


e Include wiring changes made on J53050F, 
List 1A 


e Add connection information for 770A PBX, 
812A PBX, and Switching System No. 400 


e Revise drawings and illustrations 


e Change SD reference in Fig. 5. 


1.03 The J53050F, List 1A is the same as the 
J538050F, List 1 with the IL resistor removed 


B LAMP OS LAMP 


DP JACK 


TST & MB 
JACK 


and circuit changes made to improve operation as 
follows: 


e Tip and ring battery feed was changed to 
improve current limiting on short loops. 


e The idle circuit termination and dial pulsing 
termination has been improved. 


e The test and make busy circuit has been 
changed to prevent interference with a call 
when the unit is in the busy state. 


1.04 If the customer wants a copy of the Technical 

Reference which covers this interface 
specification, the customer should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


1.05 This issue of the section is based on the 
following drawings: 


CD-1E255-01, Issue 2B 
SD-1E255-01, Issue 2B 
If this section is to be used with equipment or 


apparatus reflecting later issue(s) of the drawing(s), 
reference should be made to the SDs and CDs to 


Fig. 1—§J53050F, List 1A Interconnecting Unit¢ 


© American Telephone and Telegraph Company, 1973 


Printed in U.S.A. 
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BELL SYSTEM SIDE CUSTOMER SIDE 


INTERFACE 
CONNECTING 
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66M -50 
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TO BELL | R 
SYSTEM 
PBX 


TO NO. 1! ESS DIAL S| Sas ore Nae CUSTOMER 
PULSE RPTR CKT CONNECTING PROVIDED 
TO NO. 1A TRAFFIC TMS- ARRANGEMENT EQUI PMENT 


MEAS SYSTEM 


Fig. 2—Bilock Diagram—Voice Connecting Arrangement DCK 
determine the extent of the changes and the e To provide for accepting supervisory control 
manner in which the section may be affected. signals from CPE 


e To limit excessive signal levels from CPE 
and to provide protection for personnel 


2. IDENTIFICATION against hazardous voltages. 
PURPOSE 
oS | APPLICATION 
e To provide one-way outgoing access from 

the attendant or stations of a Bell System @ p701A, 701B, 711A, 711B, 740E, 756A, 757A, 
dial PBX Centrex or Switching System to T70A, 800A, 801A, and 812A PBXs 
CPE on a trunk level basis via a dial access 
code (e.g., dial ‘*7’’) e No. 1 ESS and No. 101 ESS 


e To provide 2-way voice transmission between 
the Bell System PBX and the CPE e No. 5 Crossbar Centrex 


e To pass control digits (rotary or TOUCH-TONE®@ 
dial), when required, to the CPE e 400-type Switching System¢ 
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ORDERING GUIDE 


e J53050F, pList 1A¢@ Interconnecting Unit (one 
per voice connecting arrangement). 


Associated Apparatus (Order Separately) 


e KS-15620, List 22 Rectifier (required when 
PBX power supply is insufficient). 


Note: This rectifier meets acceptable noise 
requirements as explained under Power Supplies 
in Section 332-104-102. Other rectifiers may 
be used when specified by local engineering. 


e KS-145382 Power Cord (for use with KS-15620, 
List 22 Rectifier) 


List 1—10 ft. 
List 2—2 ft. 
List 3—15 ft. 
List 4—20 ft. 
List 5—25 ft. 
e Cable, Wiring, ‘“D” inside, or equivalent (for 
cabling from connecting arrangement to 
interface connecting block) 


e Block, Connecting, 66M1-50 (Fig. 3) 


Note: Other types of blocks may be used 
when specified by local engineering. 


e Clip, Bridging, B (25 per pkg.) 


Replaceable Components 
e Relay, 316J 


e Lamp, Resistance, 14B 


DESIGN FEATURES 
J53050F, pList 1A@ Interconnecting Unit 
e Mounts on standard 23-inch relay rack 


e Size—2 'by: 23 inches 
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e Provides transformer isolation and hazardous 
voltage protection between CPE and Bell 
System facilities. 


e Accepts in service/out of service signal from 
CPE over leads COS and COSG 


e Provides seizure signal to CPE over leads 
CS1 and CS2 


e Repeats dial pulses to CPE over leads CDP1 
and CDP2 


e Passes TOUCH-TONE signals to CPE over 
leads CT and CR 


e Provides a 2-wire voiceband transmission 
path (voice coupler) to and from CPE over 
leads CT and CR 


e Accepts answer supervision from CPE over 
leads CS and CG (momentary contact closure) 


e Provides option to permit voice transmission 
during dial pulsing. 


3. INSTALLATION 


3.01 The interconnecting unit is typically mounted 

on a 23-inch rack using existing space in 
the PBX. Follow installation and connection 
information given in the section for the PBX in 
use. 


3.02 Mount the 66M1-50 interface connecting 

block at a location mutually agreeable to 
the customer and where accessible for testing and 
ease of connection.¢ 


3.03 Use ‘D” inside wiring cable or equivalent 
to terminate the leads associated with the 
CPE on the interface connecting block. Stencil 
trunk number and lead designations on interface 
connecting block designation strip (see Fig. 3). 


3.04 Power will usually be supplied by the PBX.¢ 

When the KS-15620, List 22 rectifier is used, 
customer must provide a 117V 60-Hz power outlet 
within power cord length of the mounting location 
of the connecting arrangement (see Ordering Guide 
for cord lengths). Requires 0.6 ampere maximum 
current. 
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CUSTOMER 
SIDE 


CIRCUIT 


TELEPHONE NUMBER 


COMPANY SIDE 


B BRIDGING CLIP 


Fig. 3—§66M1-50 Interface Connecting Block¢ 
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3.05 The power outlet supplying connecting 

arrangement(s) must not be under control 
of a switch and should be on a separately fused 
power circuit to prevent accidental loss of ac line 
voltage. Where local instructions permit, secure 
the power cord to the outlet with a power cord 
plug retainer assembly. 


3.06 Refer to appropriate sections in Division 518 
for proper grounding of power plants. 


3.07. Provide straps on the J53050F IU as shown 
in Table A and Fig. 4. 


TABLE A@ 
FOR FIG. 4 


CSBR No. 5, 4008S, 
770A Selector Access- 
801A, 756A, 757A, 
800A, or No. 101 ESS 
812A 


Make Connec- 
tion Directly to 
Term. 57 (See 
Fig. 4.) 


No. 1 ESS Dial Pulse 
Repeater Circuit 
Provided 


4, OPERATION 
4.01 Seizure (Fig. 4: 


(a) When the calling party dials the assigned 

trunk code (e.g., dial “7”), either by rotary 
or TOUCH-TONE dialing, the PBX will automatically 
connect the caller to an idle trunk associated 
with Voice Connecting Arrangement DCK. Seizure 
of the connecting arrangement by the PBX 
operates relay A in the IU through loop closure. 
Relay A operated causes relay Al to operate 
which in turn operates relay B through the 2M 
contact of relay OS (relay OS is maintained in 
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the operated condition by the CPE over leads 
COS and COSG) and provides a closure across 
leads CDP1 and CDP2 toward the CPE. Relay 
B operated causes relay Bl to operate, prepares 
an operate path for relay C, and either places 
ground on lead S (option W) or closes lead S to 
lead S1 (option V) to make the trunk port busy 
to other calls. Relay Bl operated provides a 
closure across seizure leads CS1 and CS2 toward 
the CPE, lights lamp B to indicate circuit busy, 
grounds lead TMS- toward the Traffic Measuring 
System No. 1A, removes the 600 ohm idle line 
termination to the CPE, cuts through the 
transmission path to the CPE and opens the 
operate path to relay OSA.@ 


(b) When required, the CPE responds to the 

closure across seizure leads CS1 and CS2 by 
placing a momentary closure across leads CS 
and CG (800 + 100 millisecond duration). This 
closure momentarily operates relay RV which 
returns answer supervision to the PBX by 
reversing the battery feed of relay A over leads 
T and R toward the PBX. This battery reversal 
signal is necessary only for a SXS PBX equipped 
with TOUCHTONE® to dial pulse conversion. 
The reversal is required to release the converter 
from the connection. 


4.02 Transmission of Control Information: If 

the CPE requires an additional delay prior 
to receiving control digits, second dial tone will be 
provided over leads CT and CR from the CPE 
when the CPE is ready to receive control digits. 
The calling party may dial control information into 
the CPE by two methods, either TOUCH-TONE 
signals or dial pulses. 


(a) TOUCH-TONE Signals: These signals are 

passed directly to the CPE over leads CT 
and CR. No further circuit action will occur 
until the calling party disconnects. 


(b) Dial Pulses: These pulses are repeated to 

the CPE over leads CDP1 and CDP2 in the 
following manner: Relay A releases and reoperates 
following the open and closed interval of the 
calling party loop. Relay Al follows relay A 
and subsequently repeats dial pulses to the CPE 
over leads CDP1 and CDP2. On the first dial 
pulse, relay A releases which in turn releases 
relay Al. Relay Al released operates relay C 
through contact 8M of the B relay. Relay C 
operated opens the transmission path to the 
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9 eBng 


BELL SYSTEM SIDE ——+le— customer SIDE 


rr oe oe 


J53050F INTERCONNECTING UNIT INTERFACE CUSTOMER- 
CONNECTING PROVIDED 


BLOCK 66M1-50 EQUIPMENT 


strap © = =e 


(NOTE 1) 
Tor T2 | 58 OSA C BI 46 
-7 O 
37 : 
TO BELL 
bicianarngene 600 2 CIL TRANSMIT 
CENTREX 
OR 
SWITCHING 
SYSTEM 
36 
RV 
55 
-48V al be 5 
TO NO. 1 ESS 
640 
DIAL PULSE 45 
RPTR CKT : : 
os 
(NOTE 2), a flit 26 
@| say 2 
640 16 
Hl} O 
35 
ans a s || 
SYSTEM O 
op |7 
| 6 9 cop2 PULSES 
TO PBX PWR Sy gf O88 J mo 
SUPPLY, OR 
KS-15620,L14 
RECTIFIER 
NOTES: 


1. ALL TERMINALS SHOWN 
FOR CONNECTIONS AND 
STRAPS ARE ON TS! (DSA 
TERMINAL STRIP). 

2, MAKE CONNECTION TO 
TERMINAL 57 ONLY WHEN 
NO.1! ESS DIAL PULSE RE- 
PEATER CKT IS PROVIDED 
(V OPTION). 


rr 


Fig. 4—#Schematic and Connections—Voice Connecting Arrangement DCK¢ 


OOL-ZEE-E9P NOILDIS 


CPE when option X is provided (option Y must 
be provided when transmission during dialing is 
required—see Fig. 4 and Table A) and places a 
600-ohm idle line termination across leads CT 
and CR through capacitor CC. At the end of 
the first pulse, relay A re-operates which 
subsequently operates relay Al. On successive 
pulses, relays A and Al release and re-operate; 
after the last pulse with relay Al operated, relay 
C releases. Relay C released removes the idle 
line termination across leads CT and CR and 
recloses the transmission path. 


403 Disconnect: When the calling party 

disconnects or abandons the call, relay A 
releases, subsequently releasing relay Al. Relay 
Al released opens leads CDP1 and CDP2 toward 
the CPE and releases relay B. Relay B released 
causes Relay B1 to release which removes ground 
from lead S (option W) or opens lead S from lead 
S1 (option V), opens leads CS1 and CS2 toward 
the CPE, and extinguishes lamp B. This returns 
the circuit to the idle condition. 


4.04 Out-of-Service: The out-of-service feature 

is provided to allow the customer to make 
his equipment and the connecting arrangement 
busy to incoming calls. To initiate the action of 
this feature, the customer must remove the closure 
across leads COS and COSG toward the connecting 
arrangement. Leads COS and COSG opened releases 
relay OS; relay OS released causes relay B and 
relay C to release in sequence, if they are operated. 
Relay OSA operates and lamp OS lights through 
the normally closed contacts of relays Al, B, B1, 
and OS. Relay OSA operated grounds lead S (option 
W) or closes lead S to lead S1 to make the circuit 
busy to incoming calls. 


5. MAINTENANCE 


5.01 Where there is an indication of trouble in 

the connecting arrangement(s), the circuit 
at fault must be opened at the interface connecting 
block to verify in which direction the trouble exists. 
The circuit can be opened at the connecting block 
by removing the B bridging clip associated with 
each lead. 


5.02 Precautions should be taken when performing 

tests to avoid adversely affecting service to 
the customer. Local instructions should be followed 
with reference to notifying the customer before 
performing the tests. 
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5.03 Apparatus Required to Perform Tests: 
(a) J34717A Pulsing Test Set or equivalent 


(b) J84720A Pulse Repeating Test Set or 
equivalent 


(c) 1018A Hand Test Set or equivalent 


(d) 81A Test Set or KS-16990, List 1 Test Set, 
or equivalent . 


5.04 Test—Dial Pulses: 


(a) Observe that lamp B on J53050F, pList 1A¢ 

IU under test is extinguished; insert plug 
from J34717A pulsing test set into Test & MB 
jack of IU under test—the OS lamp on IU should 
light. (If lamp B is lighted initially, a call is in 
progress; the plug from the J34717A pulsing 
test set may be inserted in the Test & MB jack 
while the call is in progress without interfering 
with the call. After completion of the call, relay 
OSA will operate, lamp B is extinguished and 
OS will light and the circuit will be made busy 
to incoming calls). 


(b) Open all ten leads of the circuit under test 

at the interface connecting block. Provide 
a strap across leads COS and COSG at the 
interface connecting block; observe that relays 
A, Al, B, Bl, and OS, are operated. Using 
the 81A or KS-16990, List 1 test set (set the 
test set to continuity position), check for closure 
across leads CS1 and CS2 at the interface 
connecting block; then check for presence of 
ground on lead TMS toward the PBX. 


(c) Provide a strap across leads CS and CG at 

the interface connecting block—observe that 
relay RV operates and check for battery reversal 
on leads T, R of the IU under test. Remove 
strap from leads CS and CG. 


(d) Insert the plug from J34720A pulse repeating 

test set into the DP jack on the IU under 
test. Initiate dial pulses with the J34717A pulsing 
test set and check for proper dial pulses as 
indicated by the J84720A pulse repeating test 
set. 


(e) Remove the J34717A pulsing test set and 


the J34720A pulse repeating test set from 
the IU under test. 
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5.05 Tests—TOUCH-TONE Signals: 


(a) Open all ten leads of the circuit under test 

at the interface connecting block. Provide 
a strap across leads COS and COSG at. the 
interface connecting block. Verify that relay 
OS operates (OS lamp is extinguished). 


(b) Have the PBX attendant initiate a call to 
the trunk level code of the equipment under 


test. Observe that relays A, Al, B, and Bl are 


operated—check for closure across leads CS1 
and CS2—check for presence of ground on lead 
TMS, toward the PBX. 


(c) Provide a strap across leads CS and CG at 

the interface connecting block; observe that 
relay RV operates; check for battery reversal 
on leads T and R of the IU under test. 


(d) Remove strap from leads CS and CG at the 

interface connecting block, then have the 
PBX attendant supply TOUCH-TONE dial signals. 
Using the 10138A dial hand test set, listen for 
presence of TOUCH-TONE signals across leads 
CT and CR at interface connecting block. 


5.06 Tests—Circuit Busy: 


(a) Remove the strap from leads COS and COSG 

at the interface connecting block—observe 
that relay OS releases, relay OSA operates, and 
OS lamp lights. Have the PBX attendant dial 
the trunk level code of the equipment under 
test and check for return of equipment busy 
signal (120 IPM). 


5.07. On completion of tests, remove all straps 
and replace the B bridging clips at the 
interface connecting block. 
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5.08 When in the repairman’s judgment the 

trouble is located in the CPE, the Repair 
Service Bureau should be notified so that proper 
Maintenance of Service Charge billing can be initiated 
as outlined in Section 660-101-312 (Maintenance of 
Service Charge on services with CPE). 


> Do not attempt any tests or repairs 
to the CPE. : 


6. CONNECTIONS 


6.01 For connecting information refer to Fig. 4, 

5, and Table A. Connections between Voice 
Connecting Arrangement DCK and the associated 
system (PBX or Centrex) switching equipment are 
shown in Fig. 5. 


6.02 Refer to the section covering the particular 
PBX in use for connection information as 
follows: 


PBX SECTION NO. 
SS 400 518-710-200 
T56A 551-144-210 
T57TA 551-234-210 
TI0A 551-770-203 
800A 558-105-201 
801A 558-201-202 
812A 558-212-208 
101 ESS 240-248-201 


TRUNK LEVEL 


INTERCONNECT ING 


UNIT J53050F, 
LIST I,A 


TRUNK LEVEL 
INTERCONNECT ING 
UNIT J53050F, 
LIST I,A 


TRUNK LEVEL 
INTERCONNECT ING 
UNIT JS53050F, 
LIST I,A 


TRUNK LEVEL 
INTERCONNECT ING 
UNIT JS3050F, 
LIST I,A 


Fig. 5—#Typical Connections for System Terminating 
List 1¢ 


i] 
4 


SYSTEM 
SELECTOR OR 701A, B PBX 
SELECTOR CONNECTOR 7IilA, B PBX 
BANK TERMINALS 740E PBX 
UNIVERSAL INTERFACE CIRCUIT 770A PBX 
SD-1E 362-01 
AUX TRK UNIT 
SD-66764-0) 7574 PBX 
1ST (T) PLUG 
TWO-WAY AUX TRK CIRCUIT 
SD-1£027-01 800A PBX 
UNIVERSAL LINE CIRCUIT 
SD-65741-01 ARRANGED 756A PBX 
FOR TRK TERM. (80-89) 
LINE, LINK, AND CONN CIRCUIT NO. 400 
SD-69469-01 ARRANGED AS SWITCHING 
UNIVERSAL LINE CIRCUIT SYSTEM 
TWO-WAY AUX TRK CIRCUIT 
‘eaioeol 801A PBX 
AUX TRK CIRCUIT 812A PBX 
SD-1E408-01 
t 
— —o | AUX OGT TRK CIRCUIT NO. 5 
g | 90-26084-01 CROSSBAR 
—O 
g | SPECIAL FEATURE CIRCUIT ane. Gave 
—o | NO. IOI1ESS SD-1HO87-01 a TOME 
OF 
T 
— -O 
R 
—-oO 
DF 1 NO. IESS DIAL PULSE REPEATER CIRCUIT NO. IESS 
s | SD-1A239-01 
—-—oO 
S| 
—_ —o 
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Circuits with Trunk Level Interconnecting Unit J53050F, 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-332-110 
issue 1, October 1972 


VOICE CONNECTING ARRANGEMENT DCT 
J58827E RECORDED TELEPHONE DICTATION TRUNK UNIT 


1. GENERAL 


1.01 This section provides identification, installation, 

Operation, maintenance, and connection 
information for Voice Connecting Arrangement 
DCT (Fig. 1 and 2) when used with the 701A, B; 
711A, B; 740A, AX, B, C, HE; 755A, 756A, 757A, 
800A PBX Systems, No. 5 Crossbar CENTREX, 
No. 101 Electronic Switching System, and Electronic 
Switching System CENTREX, and the No. 400 
Switching System, to provide interface connections 
between Bell System and customer-provided (CP) 
equipment. The equipment used to implement 
~Voice Connecting Arrangement DCT is determined 
by the specific installation (See Table A and Part 
2, ORDERING GUIDE). 


1.02 Voice Connecting Arrangement DCT is designed 

to function with a variety of CP dictation 
machines which have different operational and 
playback features. Table B shows the various 
Operational Features and Table C shows the various 
Playback Feature Groups. The various switching 
system options are shown in Table D. 


RECORDED TELEPHONE DICTATION 


1.03 This section provides information formerly 
contained in Sections 473-181-201 and 
473-131-501, which are hereby cancelled. 


1.04 This issue of the section is based on the 
following drawings: 


CD-5E038-01 Issue 2B 
SD-5E088-01 Issue 7B 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing(s), 
reference should be made to the CDs and SDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 


1.05 Ifthe customer wants a copy of the Technical 

Reference which covers this interface 
specification, the customer should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


TO INTERFACE 
CONNECTING BLOCK 


Hae TRUNK UNIT-ROTARY DIAL oy ecaeee 
J58827E-1 LIST | 
DC SIGNALS | PROVIDED 
EQUIPMENT 
2-WAY SLEEVE 
REPEATER UNIT 
J58827E-1 LIST 3 
(SEE NOTE) 
"TOUCH-TONE® 4X4 "TOUCH=TONE® 
NOTE: TRANSLATION UNIT APPLIQUE 


THE 2-WAY SLEEVE REPEATER 1S REQUIRED 

WHEN THE RECORDED TELEPHONE DICTATION 

TRUNK 1S NOT LOCATED AT THE SWITCHING 
EQUIPMENT AND SLEEVE CONDUCTOR RESISTANCE 
THROUGH THE SWITCH TRAIN BETWEEN THE 

RECORDED TELEPHONE DICTATION TRUNK CIRCUIT 
AND LINE FINDER |S MORE THAN 5 OHMS (FOR 

SXS TYPE PBX'S) OR CORD SWBD UNIT IS PROVIDED. 


J58827E=-1 LIST 2 


J58827E-1 LIST 4 


"TOUCH=TONE" 
RECEIVER 


Fig. 1—Typical Equipment Configuration-Voice Connecting Arrangement DCT 


© American Telephone and Telegraph Company, 1972 


Printed in U.S.A. 
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INTERFACE 
CONNECTING 


CUSTOMER- 


CONNECTING PROVIDED 
een ARRANGEMENT DICTATION 
BEN DCT EQU! PMENT 


TELEPHONE 
COMPANY 
PROVIDED 
DICTATION 
MACHINE 
ATND TEL SET 


ca 
TELEPHONE 
COMPANY 


TEST LINE 


PLAYBACK KEY 


(WHEN PROVIDED) 


Fig. 2—Block Diagram—vVoice Connecting Arrangement DCT 
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TABLE A 


EQUIPMENT SUMMARY 


EQUIPMENT CODE DESCRIPTION AND FUNCTION SCHEMATIC 


J58827E Basic dictation trunk unit to provide for SD-5E038-01 
List 1 connection between CP equipment and Fig. 1 
Bell System PBX 


J58827E Equipment required in addition to List SD-5E038-01 
List 2 1 to provide for TOUCH-TONE@ Fig. 4 


operation. 


J58827E Equipment required in addition to List SD-5E038-01 
List 3 1 to provide for one 2-way sleeve repeater Fig. 3 

when the dictation trunk unit is not located 

at the switching equipment, or cord switch- 


board unit is provided. 


J58827E Required in addition to List 2 to provide SD-5E038-01 
List 4 4 x 4 TOUCH-TONE operation. Fig. 4 


J58827E Required in addition to List 1 to provide SD-5E038-01 
List 5 a connector cable ED-1E073-10, Group 5 Fig. 5 

when dictation trunk is used with the 800A 

PBX and rotary dial operation is required. 


J58827E Required in addition to List 1 to provide SD-5E038-01 
List 6 connector cables ED-1E073-10, Group 5 . Fig. 6 

and Group 4, when dictation trunk is 

used with the 800A PBX and TOUCH- 

TONE operation is required. 


2. IDENTIFICATION 


PURPOSE 


e To provide access from a Bell System PBX 
to CP dictation equipment via a dial access 
code (e.g., dial ‘‘7’’) 


e To provide voice-only transmission to and 
from the CP equipment 


e To provide rotary dial or TOUCH-TONE® 
dial (optional) control signals to voice 
controlled or dial controlled CP equipment 


e To provide a means of calling in the CP 
dictation equipment attendant for assistance 
(Telephone Company-provided telephone set) 


e To limit abnormally high voice and supervisory 
tone levels to the Bell System PBX 


e To provide longitudinal isolation 


e To protect Telephone Company personnel 
and facilities from hazardous voltages. 


ORDERING GUIDE 


e J58827E, List 1 Recorded Telephone Dictation 
Trunk Unit (Fig. 3)—basic dictation trunk 
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TABLE B 


OPERATIONAL FEATURES 


PROVIDE OPTION 
OPERATION DESCRIPTION FEATURE gc ae SYSTEM (See Note <a 


ESS 101-1A | ESS101-1ASWUnit | Unit | zwew | W 


errs ae ES$101-2A3A,4ASWUnit | K,ZH | 


All Others TOUCH-TONE M, W, ZG 
(See Note 2) DIAL 


Dictation 


Machine 
Start-Stop 
By Dial 


(Choose one) 


ESS 101-2A, 3A, 4A SW Unit ae 
‘| Machine Attendant All Systems Provide 
Playback Control Key — 551A 


‘| Playback Reduced 
by Dialing 2 
(Choose one) 


When Dictation 


ESS 101-1A SW Unit 
Voice 


All Systems 


Makes - 


Machine Busy and Signals 
Becomes Attendant All Systems 
wnevelavle Makes Circuit 
to Record Busy G 
(Choose one) 7 
unit for connection between CP equipment e J58827E, List 6 ED-1E073-10, Group 5 
and Bell System equipment Connector Cable and ED-1E073-10, Group 6 
Connector Cable—required when dictation 
e J58827E, List 2 TOUCH-TONE Translation trunk (J58827E, L1) is used with 800A PBX 
Unit (Fig. 4)—required in addition to List and TOUCH-TONE translation unit (J58827E, 
1 for TOUCH-TONE operation L2) is provided. 


e J58827E, List 8 2-Way Sleeve Repeater Associated Apparatus (Order Separately) 
Unit (Fig. 4)—required when the recorded 


telephone dictation trunk unit is not located e J99289A TOUCH-TONE Receiver Cabinet 
at the switching equipment and sleeve (Fig. 4)—arranged to mount two receiver 
conductor resistance through the switch train assemblies 
between the trunk circuit and line finder is 
greater than 5 ohms (for SXS type PBX) e J99289B TOUCH-TONE Receiver Assembly 
ora cord switchboard unit is provided (Fig. 4—A-Type TOUCH-TONE receiver 
unit; one required per dictation trunk when 
e J58827E, List 2, 4 TOUCH-TONE translation TOUCH-TONE operation is provided 
unit—wired and equipped to provide 4 X 4 
(16-button) TOUCH-TONE operation (ZD e J58866A Auxiliary Power Unit—required 
option) when the connecting arrangement is not 
located at the PBX and local power is 
e J58827E, List 5 ED-1E073-10, Group 5 required; must also be provided when the 
Connector Cable—required when dictation connecting arrangement is used with a 755A 
trunk (J58827E, L1) is used with 800A PBX PBX 
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TABLE C 


PLAYBACK FEATURES 


FEATURE 
GROUP 
(CHOOSE ONE) 


SWITCHING 
SYSTEM 


PROVIDE OPTION 
(SEE NOTE 1) 


PLAYBACK DESCRIPTION 


Machine Provides End-of-Playback Sig. 
Dial 3 Extends Playback 1 ALL 


Machine Provides End-of-Playback Sig. 


Machine Provides End-of-Playback Sig. | Yes | 
Dial 3 Extends Playback a 3 


Dial 1 Ends Playback 
Machine Provides End-of-Playback Sig. 


Dial 3 Extends Playback 4 ALL 
Dial 1 Ends Playback 


NOTES -1— See Table G for installer provided straps required to implement options. 
2— If both Rotary and TOUCH-TON E® dial stations access this circuit, use options 
specified for TOUCH-TONE operation. 


Note: This power unit meets acceptable noise 
requirements as explained under Power Supplies 
in Section 332-104-102. Other power units J58827E, List 1 Recorded Telephone Dictation Trunk 
may be used when specified by local engineering. Unit 


DESIGN FEATURES 


e Key, 551A or equivalent—Attendant Playback 
Key, provided when requested by the customer 
and installed as directed by the customer 


e Cable, Wiring, ‘“D” inside, or equivalent (for 
cabling from connecting arrangement to 
interface connecting block) 


e Cable, Connector, A25B, or equivalent (for 
cabling from connecting arrangement to 
J58849C quick-connect field when dictation 
trunk is used with 800A PBX) 

e Block, Connecting, 66M1-50 (Fig. 5) 


Note: Other types of blocks may be used 
when specified by local engineering. 


e Clip, Bridging, B (25 per pkg). 


e Mounts on standard 28-inch relay rack 
e@ Size—4 by 23 inches 


e Provides basic circuit for connection between 
CP equipment and Bell System equipment 


e Provides Test and MB jack for test purposes. 


J58827E, List 2 TOUCH-TONE Translation Unit 


e Mounts on standard 23-inch relay rack 

@ Size—2 by 23 inches 

e Provides basic circuitry for use with dictation 
trunk unit when 4 X 8 (12-button) 
TOUCH-TONE operation is required 
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TABLE D 
SWITCHING SYSTEM OPTIONS 


| FEATURE OR OPTION (See Note 1) | 
With switch- 701 or 740 PBX’s 
1&8 


using SEL CONNS 
boards having or 2-Digit 
station line 8 

701 or 740 PBX’s 
using SEL CONNS ys 
or 2-Digit : 
Rotary Selectors 1 
All other 
Switching Systems 
SXS PBX’s using 
SEL CONNS or 2-Digit 
Rotary Selectors 

Sleeve Repeater (See 


SWED sleeve ) 7B6APBX = PBX 
Trunk circuit (See 
located Note 2.) : iis 
nt | | Switching Systems 
Switching No switchboards 
System or switchboards 


without station 


TRK line jacks 


CKT 


For SXS PBX’s only — Trunk 
not located at Switching 
Equipment — Using 2-Way 


iacka = using Rotary Selectors 

SXS PBX’s using 

Note 3.) Regular Selectors 
iar enouidanys So= 


ane ee ee 
attendant telephone set oT a a ee 
a 
[Ringing machine not provided (740‘Type PEK or TOSAPBN =< «dt 3 —_—*d 


Notes 1. See Table G for installer provided straps required to implement options. 


TOUCH-TONE 
operation 


2. List 3 is used as a sleeve circuit and is located with the dictation trunk. 


3. List 3 is used as a two-way sleeve repeater and is located at the PBX. 
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J58827E LIST | 
RECORDED TELEPHONE 


S RELAY DICTATION TRUNK UNIT 

TESTG& 

TS(A) 
MB JACK (BEHIND 

DESIG. 
T KEY STRIP ) 
(FOR TEST 
LINE 
ACCESS ) 

TS(C) 

Bl RELAY F RELAY 
Fig. 3—Voice Connecting Arrangement DCT-Basic Unit 
TS (A) 
J§8B27E TS (B) 
LIS | 
RECORDED 
TELEPHONE TS (C) 
DICTATION 
TRUNK UNIT 
J58827E TS (E) 
LIST 3 
SLEEVE 
REPEATER 
UNIT 
TS (D) 

J58827E 
LIST 2 
TOUCH-TONE 


TRANSLATION 
UNIT 


J99289B 
TOUCH-TONE 


RECEIVERS—— 


Fig. 4—Voice Connecting Arrangement DCT-Basic Unit with TOUCH-TONE® Translation Unit, TOUCH-TONE 
Receivers, and Sleeve Repeater Unit 
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e May be used for 4 X 4 (16-button) 
TOUCH-TONE operation when equipped with 
List 4. 


J58827E, List 3 2-Way Sleeve Repeater 
e Mounts on standard 23-inch relay rack 
e Size—2 by 23 inches 


e Provides circuitry to extend sleeve lead 
function when the sleeve conductor resistance 
between the dictation trunk and line finder 
is greater than 5 ohms or when a cord 
switchboard unit is provided. 


Note: When a cord switchboard is provided, 
lead “‘S” through the switch train must be 
continuous. Switches such as SD-66002-01, 
SD-66005-01 and SD-66142-01 do not provide 
continuous “S’’ lead. 


3. INSTALLATION 


3.01 The recorded telephone dictation trunk units 

can be mounted on a 28-inch relay rack in 
the associated switching system cabinets when space 
is available or on a miscellaneous relay rack. 
Mounting screws are provided with each unit. 
Typical mounting arrangements are shown in Fig. 3 
and 4, 


3.02 Use the ‘‘D” inside wiring cable or equivalent 

to terminate the leads associated with the 
CP equipment, the Telephone Company-provided 
attendant telephone set, the playback key, and 
the Telephone. Company test line on the interface 
connecting block. Stencil trunk number and lead 
designations on interface connecting block designation 
strip (Fig. 5). 


4. OPERATION 


VOICE CONTROLLED DICTATION MACHINE (OPERATIONAL 
FEATURE A) 


4.01 Idle Condition: When the CP dictation 

machine is available for use (idle condition), 
a closure is provided by the CP dictation machine 
across leads B and G to hold up a supervisory relay 
(S relay) in Voice Connecting Arrangement DCT 
which provides an indication toward the associated 
PBX that the circuit is available for use (Fig. 6). 
When there is trouble in the CP dictation machine 
(machine unable to record), leads B and G are 
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opened by the CP dictation machine and the circuit 
is made busy toward the PBX (Operational Feature 
G). In addition, if Operational Feature F is provided, 
this open causes the connecting arrangement to 
pass ringing to the dictation machine attendant 
telephone set. 


4.02 Seizure: When Voice Connecting Arrangement 

DCT is seized by a PBX station user dialing 
the assigned circuit access or service code (e.g., 
dial ‘‘7’’), a 600-ohm termination is removed from 
the TT and TR leads and the CP dictation machine 
is connected to the transmission path of the 
connecting arrangement. Leads S1 and S2 are 
closed toward the CP dictation machine and with 
Playback Feature Groups 2, 3, and 4, a closure is 
provided by the CP dictation machine across leads 
PB5d and C for end-of-playback control. A “ready” 
or “‘talk-down’ tone is returned by the CP dictation 
equipment on the TT and TR leads. 


4.03 Control Functions: To perform the desired 

control functions, the dictator (PBX station 
user) must dial the digits listed in Table E. At 
the beginning of dialing, the connecting arrangement 
operates to open the transmission path and terminate 
the TT and TR leads in 600 ohms toward the CP 
dictation machine to minimize recording of dial 
pulses or tone signals. The CP “ready” tone is 
removed toward the dictator. At the end of dialing, 
the 600-ohm termination is removed and the 
transmission path (TT and TR leads) is connected 
to the CP dictating machine. 


4.04 Start or Stop: The start and stop of the 
dictation machine is controlled by voice-operated 
circuitry in the CP equipment. 


4.05 Correction: When the correction digit (2) 

is dialed, the connecting arrangement 
momentarily operates (minimum of 200 milliseconds 
and a maximum of one second) to (a) close the Cl 
and C2 leads, (b) close C3 and C4 leads, and (c) 
apply a burst of dial tone to the dictator as an 
acknowledgment. The connecting arrangement then 
returns to the dictate condition by the application 
of the CP “‘talk-down”’ tone on the TT and TR 
leads. 


4.06 Playback: When the playback digit (8) is 
dialed, the connecting arrangement performs 
the following sequential operations: 


(a) Feature Group 1: Closes the PB1 and PB2 
leads. After a minimum of 200 milliseconds, 
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CUSTOMER 
SIDE 


VOICE CIRCUIT 


} ee STOP 


PLAYBACK 


4 ; ENO-OF-PLAY BACK 


END-OF-DICTATION 


TELEPHONE 
COMPANY SIDE 


CIRCUIT 
NUMBER | 


CORRECTION 


SEIZURE 


xX + eile 


B BRIOGING CLIP 


FOR TELEPHONE 
COMPANY TEST 
PURPOSES ONLY 


TO TELEPHONE 

COMPANY-PROVIDED 
DO NOT PROVIDE ATND TEL SET 
B BRIDGING CLIPS-— 
LEADS CT, CR, TI, RI, G2, 
AND PB DO NOT APPEAR ON 
CUSTOMER SIDE OF BLOCK 


TO PLAYBACK 
KEY (OPTIONAL) 


Fig. 5—Typical Interface Connecting Block 
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(77) 


T KEY 


CIRCUIT 


(OPTIONAL ) 


TT 
he CONTROL lee 
PBX LIMITER 
CIRCUIT 
TRUNK R TR 
LEVEL 
SS$2 


TOUCH-TONE 
RECEIVER 


PB5 | TO 
Pw,Pz |! INTERFACE 
C | CONNECTING 
~48V BLOCK FOR 


El | CONNECTION 


TO 
E2 | CUSTOMER 


PROVIDED 
E3 | EQUIPMENT 


TEL SET 


TO TELCO- 
PROVIDED 
‘RE | ATTENDANT 
TELEPHONE 
COMPANY 
TEST LINE 
PLAYBACK 
KEY 


F ee TO 
APB 
(OPTIONAL ) 


Fig. 6—Simplified Schematic—Voice Connecting Arrangement DCT 


the connecting arrangement transfers lead PB1 
from lead PB2 to lead PB8 and closes the PB4 
lead to the SS1 lead. 


(b) Feature Group 2: Closes the PBI and PB2 
leads. After a minimum of 200 milliseconds, 
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the connecting arrangement transfers lead PB1 
from lead PB2 to lead PB3, closes the PB4 lead 
to the SS1 lead, and locks in the playback mode 
over the C and PBd leads under control of the 
CP dictation machine. The playback digit (8) 
may be dialed repeatedly to reclose the PB1 


TABLE E 
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DICTATION TRUNK CONTROL FUNCTIONS 


DIGIT 
DIALED 


1 Start-Stop Cancel remainder of playback 


Stop ringing of attendant telephone set 
when attendant does not answer. 


|End or cancel of playback or cancel of |End or cancel of playback 


Reduce extended playback 


End of dictation End of dictation 
ae Dictation machine attendant Dictation machine attendant 


and PB2 leads, each time for a minimum of 200 
milliseconds, to allow the CP dictation machine 
to extend playback time. 


(c) Feature Group 3: Closes the PB1 and PB2 

leads. After a minimum of 200 milliseconds, 
the connecting arrangement transfers lead PB1 
from lead PB2 to lead PB3, closes the PB4 and 
SS1 leads, and locks in the playback mode over 
the C and PBd leads under control of the CP 
dictation machine. 


(d) Feature Group 4: Closes the PB1 and PB2 

leads. After a minimum of 200 milliseconds, 
the connecting arrangement transfers lead PB1 
from lead PB2 to lead PB3, closes the PB4 to 
the SS1 lead, and locks in the playback mode 
over the C and PB5d leads under control of the 
CP dictation machine. The playback digit (8) 
may be dialed repeatedly to reclose the PB1l 
and PB2 leads, each time for a minimum of 200 
milliseconds, to allow the CP dictation machine 
to extend playback time. 


DIAL CONTROLLED MACHINE 


VOICE CONTROLLED MACHINE 


Stop ringing of attendant telephone set 
when attendant does not answer. 


within feature group. The dictator must dial (1) 
to end the playback. This action opens the PB1 
and PB8 leads and opens the PB4 and SS1 leads. 
The connecting arrangement returns to the dictate 
condition indicated by the return of CP “talk-down” 
tone to the dictator. 


(b) Feature Group 2: At the end of playback, 

the CP dictation machine automatically 
removes ground from the C lead for a minimum 
of 25 milliseconds. Subsequently, the connecting 
arrangement returns to the dictate condition, 
indicated by the return of CP ‘“talk-down’”’ tone 
to the dictator. 


(c) Feature Groups 3 and 4: The dictator 

may cancel playback by dialing the digit (1). 
Alternately, at the normal end of playback, the 
dictation machine automatically removes ground 
from the C lead for a minimum of 25 milliseconds. 
In either case, the circuit opens the PB1 and 
PB3 leads and opens the PB4 and SS1 leads. 
The connecting arrangement returns to the dictate 
condition, indicated by the return of CP ‘‘talk-down”’ 


4.07. End of Playback or Cancel Remainder of tone to the dictator. 
Playback: The digit (1) may be dialed at 
the end of playback or to cancel playback, according 


to the provided playback feature group as follows: 


4.08 End of Dictation: At the end of dictation, 

digit (4) is dialed. When digit (4) is dialed, 
the connecting arrangement opens the E38 and E4 
leads, closes the El and E2 leads, and returns dial 
tone as an acknowledgment tone. After a short 


(a) Feature Group 1: The dictation machine 
does not indicate that playback is in progress 
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duration, the connecting arrangement closes the 
K3 and E4 leads, opens the El and E2 leads, and 
returns to the dictate condition, indicated by a 
return of CP “talk-down” tone to the dictator. 


4.09 Attendant Assistance 


(a) Assistance Before Playback: When the 

dictator dials the digit (0), the connecting 
arrdngement operates to terminate leads TT 
and TR in 600 ohms and rings the attendant 
station. When the attendant answers, the 
connecting arrangement connects the dictator to 
the attendant and disconnects the TT and TR 
leads from the CP dictation machine. 


(b) Assistance During Playback: If the dictator 

dials the attendant after playback has been 
initiated, the connecting arrangement operates 
as in (a) “‘ Assistance Before Playback” with 
the exception that the TT and TR leads are 
reconnected to the CP dictation machine so that 
both the dictator and the attendant may hear 
the playback. Any playback in progress is 
cancelled by the connecting arrangement as 
described for Playback Feature Groups 1 and 3. 


(c) Attendant Controlled Playback (Operational 

Feature C): If playback is desired while 
attendant and dictator are connected, the attendant 
momentarily operates the optional playback key. 
With the connecting arrangement in manual 
playback, the TT and TR leads are cut through 
to connect the dictator and attendant to the CP 
dictation machine and the connecting arrangement 
functions as described in 4.06 (Playback). The 
attendant may cancel playback with Feature 
Groups 1 or 3 by momentarily operating the 
optional playback key which causes the arrangement 
to function as described in 4.07 (End of Playback 
or Cancel Remainder of Playback). 


(d) Attendant Does Not Answer: If the access 

digit (0) is dialed and the attendant does 
not answer, the dictator may stop ringing of 
the attendant line by dialing (1) during the silent 
interval of the ringing signal. This causes a 
closure on the TT and TR leads which connects 
the dictator to the transmission path, stops 
ringing on the attendant line, and restores the 
connecting arrangement to the dictate condition, 
indicated by the return of CP ‘“‘talk-down” to 
the dictator. 
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4.10 Disconnect 


(a) Dictator Only: When the dictator hangs 

up, the TT and TR leads are terminated in 
600 ohms toward the CP dictation machine; the 
E1 and E2 leads close momentarily (200 milliseconds 
minimum); the E8 and E4 leads open momentarily 
(200 milliseconds minimum); the S1 and S2 leads 
open; and the connecting arrangement is released 
toward the PBX. 


(b) Dictator Connected to Attendant: When 

the attendant hangs up after a call for 
assistance, the dictator is disconnected from the 
attendant line and reconnected to the transmission 
path; the 600-ohm termination is removed from 
the TT and TR leads; and the TT and TR leads 
are reconnected to the CP dictation machine. 
The arrangement returns to the dictate condition, 
indicated by a return of CP ‘“‘talk-down’”’ tone 
to the dictator. If the dictator disconnects first, 
the procedure is the same as in (a) “Dictator 
Only’? except that the connecting arrangement 
is not released until the attendant hangs up. 


DIAL CONTROLLED DICTATION MACHINE (OPERATIONAL 
FEATURE B) 


4.11 Idle Condition: When the CP dictation 

machine is available for use (idle condition), 
a closure is provided by the CP dictation machine 
across leads B and G to hold up a supervisory relay 
(S relay) in Voice Connecting Arrangement DCT, 
which ‘provides an indication toward the associated 
PBX that the circuit is available for use (Fig. 6). 
When there is trouble in the CP dictation machine 
(machine unable to record), leads B and G are 
opened by the CP dictation machine and the circuit 
is made busy toward the PBX (Operational Feature 
G). In addition, if Operation Feature F is provided, 
this open causes the connecting arrangement to 
pass ringing to the CP dictation machine attendant 
telephone set. 


4.12 Seizure: When Voice Connecting Arrangement 

DCT is seized by a PBX station user dialing 
the assigned circuit access or service code (e.g., 
dial “7’’), a 600-ohm termination is removed from 
the TT and TR leads and the CP dictation machine 
is connected to the transmission path of the 
connecting arrangement. Leads Sl and S2 are 
closed toward the CP dictation machine; and with 
Playback Feature Groups 2, 3, and 4, a closure is 
provided by the CP dictation machine across leads 


PB5 and C for end-of-playback control. A “ready” 
tone consisting of continuous audible ringing or dial 
tone (according to type of PBX) is returned to 
the calling station. 


4.13 Control Functions: To perform the desired 

control functions, the dictator (PBX station 
user) must dial the digits listed in Table E. At 
the beginning of dialing, the circuit operates to 
open the transmission path and terminate the TT 
and TR leads in 600 ohms toward the CP dictation 
machine to minimize recording of dial pulses or 
tone signals. ‘Ready’ tone is removed toward 
the dictator. At the end of dialing, the 600-ohm 
termination is removed and the transmission path 
(TT and TR leads) is connected to the CP dictation 
machine. 


4.14 Start or Stop: When the first start-stop 

digit (1) is dialed, with the connecting 
arrangement in the “ready” or stop condition, the 
SS1 and SS2 leads are closed and the connecting 
arrangement is conditioned for the dictate or start 
mode. The next time digit (1) is dialed for stop, 
the SS1 and SS2 leads are opened and dial tone 
or ringing is returned to the dictator as a ready 
signal. 


4.15 Correction: When the correction digit (2) 

is dialed, the connecting arrangement 
momentarily operates (minimum of 200 milliseconds 
and a maximum of one second) to (a) close the Cl 
and C2 leads, (b) close the C3 and C4 leads, (c) 
open the SS1 and SS2 leads, and (d) apply a burst 
of dial tone to the dictator as an acknowledgment. 
The connecting arrangement then returns to the 
dictate condition. 


4.16 Playback: When the playback digit (3) is 
dialed, the connecting arrangement performs 
the following sequential operations: 


(a) Feature Group 1: Opens the SS1 and SS2 

leads and closes the PB1 and the PB2 leads. 
After a minimum of 200 milliseconds, the 
connecting arrangement transfers lead PB1 from 
lead PB2 to lead PB3 and closes the PB4 lead 
to the SS1 lead. 


(b) Feature Group 2: Closes the PB1 and PB2 

leads and within 150 milliseconds opens the 
SS1 and SS2 leads. After a minimum of 200 
milliseconds, the connecting arrangement transfers 
lead PB1 from lead PB2 to lead PB3, closes the 
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PB4 lead to the SS1 lead, and locks in the 
playback mode over the C and PB5d leads under 
control of the CP dictation machine. The playback 
digit (3) may be dialed repeatedly to reclose 
the PB1 and PB2 leads, each time for a minimum 
of 200 milliseconds, to allow the CP dictation 
machine to extend playback time. 


(c) Feature Group 3: Opens the SS1 and SS2 

leads and closes the PB1 and PB2 leads. 
After a minimum of 200 milliseconds, the 
connecting arrangement transfers lead PB1 from 
lead PB2 to lead PB38, closes the PB4 and SSI 
leads, and locks in the playback mode over the 
C and PB5d leads under control of the CP dictation 
machine. 


(d) Feature Group 4: Closes the PB1 and PB2 

leads and within 150 milliseconds opens the 
SS1 and SS2 leads. After a minimum of 200 
milliseconds, the connecting arrangement transfers 
lead PB1 from lead PB2 to lead PB3, closes the 
PB4 to the SS1 lead, and locks in the playback 
mode over the C and PB5d leads under control 
of the CP dictation machine. The playback digit 
(3) may be dialed repeatedly to reclose the PB1 
and PB2 leads, each time for a minimum of 200 
milliseconds, to allow the CP dictation machine 
to extend playback time. 


4.17. End of Playback or Cancel Remainder of 
Playback: The digit (1) may be dialed at 

the end of playback or to cancel playback, according 

to the provided playback feature group as follows: 


(a) Feature Group I: The CP dictation machine 

does not indicate that playback is in progress 
with this feature group. The dictator must dial 
(1) to end playback. This action closes the SS1 
and SS2 leads, opens the PB1 and PB3 leads, 
opens the PB4 and SS1 leads, and returns the 
connecting arrangement to the dictate condition. 


(b) Feature Group 2: At the end of playback, 

the CP dictation machine automatically 
removes ground from the C lead for a minimum 
of 25 milliseconds. Subsequently, the connecting 
arrangement opens the PB1 and PB8 leads, opens 
the PB4 and SS1 leads, and sends a “ready” 
tone to the dictator. Digit (1) must be dialed 
to restore the connecting arrangement to the 
dictate condition which provides a closure on 
the SS1 and SS2 leads toward the CP dictation 
machine. 
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(c) Feature Groups 3 and 4: The dictator 

may cancel playback by dialing digit (1). In 
this case, the connecting arrangement closes the 
SS1 and SS2 leads, opens the PB1 and PB3 leads, 
opens the PB4 and SS1 leads, and returns the 
connecting arrangement to the dictate condition. 
Alternately, at the normal end of playback, the 
CP dictation machine automatically removes 
ground from the C lead for a minimum of 25 
milliseconds. In this case the arrangement opens 
the PB1 and PB8 leads, opens the PB4 and SS1 
leads, and sends a “ready” tone to the dictator. 
The digit (1) must be dialed again to provide a 
closure on the SS1 and SS2 leads to restore the 
connecting arrangement to the dictate condition. 


4.18 End of Dictation: At the end of dictation, 

digit (4) is dialed. The connecting arrangement 
opens the SS1 and SS2 leads, opens the E83 and 
4 leads, closes the El and E2 leads, and returns 
dial tone as an acknowledgment tone. After a 
short duration the connecting arrangement closes 
the E38 and E4 leads, opens the El and E2 leads, 
and sends the “ready” tone to the dictator indicating 
that the dictator should now hang-up (see 
4,10—Disconnect). 


4.19 Attendant Assistance 


(a) Assistance Before Playback: When the 

dictator dials the digit (0), the connecting 
arrangement operates to terminate the TT and 
TR leads in 600 ohms, opens the SS1 and SS2 
leads, and rings the attendant station. When 
the attendant answers, the connecting arrangement 
connects the dictator to the attendant and 
disconnects the TT and TR leads from the CP 
dictation machine. 


(b) Assistance During Playback: If the dictator 

dials the attendant after playback has been 
initiated, the connecting arrangement operates 
as in (a) ‘Assistance Before Playback” with the 
exception that the TT and TR leads are reconnected 
to the CP dictation machine so that both the 
dictator and attendant may hear the playback. 
Any playback in progress is cancelled by the 
connecting arrangement as described for Playback 
Feature Groups 1 and 8. 


(c) Attendant Controlled Playback (Operational 

Feature C): If playback is desired while 
attendant and dictator are connected, the attendant 
momentarily operates the optional playback key. 
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With the connecting arrangement in this manual 
playback condition, the TT and TR leads are cut 
through to connect the dictator and attendant 
to the CP dictation machine and the connecting 
arrangement functions as described in 4.16 
(Playback). The attendant may cancel playback 
in progress with Feature Groups 1 and 3 by 
momentarily operating the optional playback key 
which causes the circuit to open the PB1 and 
PB8 leads, open the PB4 and SS1 leads, and 
terminates the TT and TR leads in 600 ohms. 
The dictator must dial (1) to resume dictation. 


(d) Attendant Does Not Answer: If the access 

digit (0) is dialed and the attendant does 
not answer, the dictator may stop ringing of 
the attendant line by dialing a digit (1) during 
the silent interval of the ringing signal. This 
causes a closure on the TT and TR leads to 
connect the dictator to the transmission path, 
disconnects the attendant, and closes the SS1 
and SS2 leads, restoring the connecting arrangement 
to the dictate condition. 


4.20 Disconnect 


5. 


(a) Dictator Only: When the dictator hangs 

up, the TT and TR leads are connected to 
600 ohms toward the CP dictation machine; the 
E1 and E2 leads close momentarily (200 milliseconds 
minimum); the E38 and E4 leads open momentarily 
(200 milliseconds minimum); the 81 and S2 leads 
open; the SS1 and SS2 leads open; and the 
connecting arrangement is released toward the 
PBX. 


(b) Dictator Connected to Attendant: When 

the attendant hangs up after a call for 
assistance, the dictator is disconnected from the 
attendant line and reconnected to the transmission 
path; the 600-ohm termination is removed from 
the TT and TR leads; the TT and TR leads are 
reconnected to the CP dictation machine; and 
“ready” tone is sent to the dictator. If the 
dictator disconnects first, the procedure is the 
same as in (a) (Dictator Only) except that the 
circuit is not released until the attendant hangs 
up. 


MAINTENANCE 


5.01 Where there is an indication of trouble in 


the connecting arrangement(s), the circuit 


at fault must be opened at the interface connecting 


block to verify in which direction the trouble exists. 
The circuit can be opened at the connecting block 
by removing the B bridging clip associated with 
each lead. 


5.02 Precautions should be taken when performing 

tests to avoid adversely affecting service to 
the customer. Local instructions should be followed 
with reference to notifying the customer before 
performing the test. 


5.03 This part describes a method of testing the 

operating features of recorded telephone 
dictation trunk circuit SD-5E038-01 when connected 
to dial controlled or voice controlled dictation 
machines using either rotary dial or TOUCH-TONE 
calling stations. 


5.04 The tests covered are: 


A. Dial Controlled Dictation Machine Using 

Either Rotary Dial or TOUCH-TONE 
Stations: This test checks the operating features 
of the dictation trunk when connected to a dial 
controlled dictation machine using rotary dial or 
TOUCH-TONE station sets. 


B. Voice Controlled Dictation Machine Using 

Either Rotary Dial or TOUCH-TONE 
Stations: This test checks the operating features 
of the dictation trunk when connected to a voice 


controlled dictation machine using rotary dial or 
TOUCH-TONE station sets. 


C. Continuity Check of Trunk Operation 

at Telephone Company Connecting Block: 
This test verifies the relay contact operations 
associated with dialed or keyed digits independent 
of the customer-owned dictation equipment and 
wiring. 


5.05 The digits dialed or keyed by the dictator 
(station user) and functions performed at 
the dictation machine are shown in Table E. 


5.06 The dictation trunk lead designations and 
functions are shown in Table F. 


5.07 Lettered Steps: A letter a, b, ¢, etc, 

added to a step number in Part 5 of this 
section indicates an action which may or may not 
be required depending on local conditions. The 
condition under which a lettered step or a series 
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TABLE F 


DICTATION TRUNK LEAD 
DESIGNATION AND FUNCTION 


LEAD 
DESIGNATION FUNCTION 


T1, R1 Attendant telephone 


CT, CR Telephone Company Test 
Line 


TT, TR Two Way Voice Circuit 
SS1, SS2 Start-Stop 


C1, C2, : 

C3, C4 

PB1, PB2, 

PB3, PB4 Playback 

PB5d, C End-of-playback from 
machine 

E1, E2, 

E3, EA End of message 


PB, G2 Playback Key 


of lettered steps should be made is given in the 
ACTION column, and all steps governed by the 
same condition are designated by the same letter 
within a test. Where a condition does not apply, 
all steps designated by that letter should be omitted. 


APPARATUS REQUIRED TO PERFORM TESTS 


All Tests 


5.08 1011G handset (dial hand test set) equipped 


with a 2W88A cord assembly consisting of 
one W2CK cord, one 471A jack and one 310 plug. 


5.09 2500-Type TOUCH-TONE telephone set, or 
equivalent, equipped with one 310 plug. 
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5.10 Blocking and insulating tools, as required. 


Use tools and apply, as covered in Section 


069-020-801. 
Test C 
5.11 81A test set equipped with a W2BA cord, 
two No. 2 test clips per Spec AT6928, two 
METHOD 
STEP ACTION 
A. Dial Controlled Dictation Machine Using Either 
Rotary Dial or TOUCH-TONE Stations 
l At dictation machine associated with dictation 
trunk selected for test— 
Request dictation machine attendant to prepare 
the machine for operation. This should include 
the provision of a new recording medium. 
2 At dictation trunk unit selected for test— 
Observe B1 relay. 
3a If dictation trunk is equipped for rotary dial 
operation— 
At idle dictation trunk unit selected for test— 
Insert plug of handset into TEST & MB jack. 
4a At handset— 
Operate switch to TALK. 
5b If dictation trunk is equipped for TOUCH-TONE 
dial operation— 
At idle dictation trunk unit selected for test— 
Connect TOUCH-TONE station set to TEST 
& MB jack. 
6b At TOUCH-TONE station set— 
Remove handset from switchhook. 
7 Dial or key START digit 1. 
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No. 30 cord tips, and two P360690 fiber sliding 
sleeves. 


VERIFICATION 


If B1 relay nonoperated— 
Trunk unit idle. 

If Bl relay operated— 
Trunk unit busy. 


If option G provided— 

Continuous audible ringing tone heard in 
handset receiver. 

If option J, ZW, or ZG provided— 

Dial tone heard in handset receiver. 


If option G provided— 

Continuous audible ringing tone heard in 
handset receiver. 

If option J, ZW, or ZG provided— 

Dial tone heard in handset receiver. 


If option G provided— 

Continuous audible ringing tone silenced. 
If option J, ZW, or ZG provided— 

Dial tone silenced. 


STEP 


10 


11 


12 


13 


14 


15 


16 


17 


ACTION 


At handset— 

Speaking plainly into handset transmitter, 
count from 1 to 10 at a rate of about one 
number per second. 


Dial or key PLAYBACK digit 3. 


Dial or key digit 1. 


Speaking plainly into handset transmitter, 
count from 1 to 10 at a rate of about one 
number per second. 


Dial or key PLAYBACK digit 3 three times. 


Dial or key digit 1. 


Dial or key CORRECTION digit 2. 


Dial or key dictation machine attendant 
assistance digit 0. 


At dictation machine attendant telephone set— 
Answer call. 


Repeat Steps 15 and 16 for digit 5. 
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VERIFICATION 


At dictation machine associated with dictation 
trunk under test— 
Machine starts. 


Recorded numbers from about 6 to 10 should 
be heard, depending upon playback adjustment 
of the dictation machine. 


Playback terminated. 
Dictation machine now ready to record. 


If options Q and R are provided— 

Recorded numbers from about 6 to 10 should 
be heard, depending upon playback adjustment 
of dictation machine. 

If options A and N are provided— 

Recorded numbers from about 1 to 10 should 
be heard depending upon playback adjustment 
of the dictation machine. 


Playback terminated. 
Machine now ready to record. 


At dictation machine— 

Correction indication marked on recording 
medium by machine. 

At handset— 

Momentarily burst of dial tone heard as an 
acknowledgment indicating that correction 
mark has been made. 


At handset— 

Audible ringing tone heard. 

At dictation machine attendant telephone set— 
Ringer sounds. 


Ringer tripped. 

At handset— 

Audible ringing tone silenced. 
Conversation satisfactory. 
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STEP 
18 
19 
20 
21 


22b 


23b 


24c 


25 


26 


27 


28 


29 


30 


31 


32d 


33 
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‘ACTION 

Repeat Steps 15 and 16 for digit 6. 

Repeat Steps 15 and 16 for digit 7. 

Repeat Steps 15 and 16 for digit 8. 

Repeat Steps 15 and 16 for digit 9. 

If dictation trunk is equipped for TOUCH-TONE 
dial operation— 

Repeat Steps 15 and 16 for digit #. 

Repeat Steps 15 and 16 for digit *. 

If attendant PLAYBACK (PB) key is provided— 
At dictation machine attendant telephone set— 


Operate (PB) key. 


At dictation machine attendant telephone set— 
Disconnect. 


Dial or key digit 1. 


At dictation trunk unit under test— 
Insulate contact 3B of F relay. 


Dial or key dictation machine attendant 
assistance digit 0. 


Dial or key digit 1. 
At dictation trunk unit under test— 
Remove insulating tool from F relay. 


At interface connecting block— 
Remove B bridging clip from B lead. 


If option B is provided— 
Dial or key digit 1. 


At interface connecting block— 
Replace B bridging clip on B lead. 


VERIFICATION 


Approximately last 30 seconds of recording 
heard at handset and dictation machine 
attendant telephone set. 


Machine now ready to record. 


At handset— 
Audible ringing tone heard. 


Audible ringing tone silenced, machine now 
ready to record. 


At dictation trunk under test— 

S relay released. 

If trunk is arranged to call in dictation machine 
attendant and make trunk busy when dictation 
machine becomes unavailable to record (option 
B)— 

At handset— 

Audible ringing tone heard. 

At dictation machine attendant telephone set— 
Ringer sounds. 


Audible ringing tone still heard. 
At dictation trunk unit under test— 


S relay operated. 
At handset— 


STEP 


34 


35 


36a 


37b 


38 


ACTION 


Dial or key END OF DICTATION digit 4. 


Dial or key STOP digit 1. 


If dictation trunk is equipped for rotary dial 
operation— 
Remove plug of handset for TEST & MB jack. 


If dictation trunk is equipped for TOUCH-TONE 
dial operation— 

At dictation trunk— 

Remove TOUCH-TONE station set from TEST 
& MB jack. 


Advise dictation machine attendant that testing 
has been completed. 


B. Voice Controlled Dictation Machine Using Either 
Rotary Dial or TOUCH-TONE Stations 


3a 


4a 


5b 


At voice controlled dictation machine associated 
with dictation trunk selected for test— 
Request dictation machine attendant to prepare 
the machine for operation. 

This should include the provision of a new 
recording medium. 


At dictation trunk unit selected for test— 
Observe B1 relay. 


If dictation trunk is equipped for rotary dial 
operation— 

At idle dictation trunk unit selected for test— 
Insert plug of handset into TEST & MB jack. 


At handset— 
Operate switch to TALK. 


If dictation trunk is equipped for TOUCH-TONE 
dial operation— 

At idle dictation trunk unit selected for test— 
Connect TOUCH-TONE station set to TEST 
& MB jack. 
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VERIFICATION 


Audible ringing tone silenced. 
At dictation machine attendant telephone set— 
Ringer silenced. 


Reduced level dial tone is heard. 

At dictation machine— 

End of dictation indication marked on recording 
medium by dictation machine. 


Reduced level dial tone is removed. 


If Bl relay nonoperated— 
Trunk unit idle. 

If Bl relay operated— 
Trunk unit busy. 


“Ready” tone heard in handset as indication 
machine is ready to record. 
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STEP 


10 


11 


12 


13 
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ACTION 


At TOUCH-TONE station set— 
Remove handset from switchhook. 


At handset— 

Speaking plainly into handset transmitter, 
count from 1 to 10 at a rate of about one 
number per second. 


Dial or key PLAYBACK digit 3. 


Speaking plainly into handset transmitter, 
count from 1 to 10 at a rate of about one 
number per second. 


Dial or key PLAYBACK digit 3 three times. 


Dial or key CORRECTION digit 2. 


Dial or key dictation machine attendant 
assistance digit 0. 


At dictation machine attendant telephone set— 
Answer call. 


VERIFICATION 


“Ready” tone heard in handset as indication 
machine is ready to record. 


“Ready” tone removed during counung: 
At end of counting— 
“Ready” tone heard in handset receiver. 


“Ready” tone removed. 

Recorded numbers from about 6 to 10 should 
be heard, depending upon playback adjustment 
of the dictation machine. 

“Ready” tone heard. 


“Ready” tone removed during counting. 
At end of counting— 
“Ready” tone heard in handset receiver. 


If options Q and R are provided— 

Recorded numbers from about 6 to 10 should 
be heard, depending upon playback adjustment 
of the dictation machine. 

If options A and N are provided— 

Recorded numbers from about 1 to 10 should 
be heard depending upon playback adjustment 
of the dictation machine. 

At end of playback— 

“Ready” tone heard in handset receiver. 


At dictation machine— 

Correction indication marked on recording 
medium by machine. 

At handset— 

Momentary burst of dial tone heard as 
acknowledgment indicating that correction 
mark has been made. 

After acknowledgment tone is heard— 
Uninterrupted “ready” tone heard in handset 
receiver. 


At handset— 

Ready” tone removed. 

Audible ringing tone heard. 

At dictation machine attendant telephone set— 
Ringer sounds. 


Ringer tripped. 

At handset— 

Audible ringing tone silenced. 
Conversation satisfactory. 


STEP 


14e 


15 


16 


17 


18 


19 


20 


21d 


22 


23 


ACTION 
If attendant PLAYBACK (PB) key is provided— 
At dictation machine attendant telephone set— 
Operate (PB) key. 


At dictation machine attendant telephone set— 
Disconnect. 


At dictation trunk unit under test— 
Insulate contact 3B of F relay. 


Dial or key dictation machine attendant 
assistance digit 0. 

Dial or key digit 1. 

At dictation trunk unit under test— 

Remove insulating tool from F relay. 


At interface connecting block— 
Remove B bridging clip from B lead. 


If option B is provided— 
Dial or key digit 1. 


At interface connecting block— 
Replace B bridging clip on B lead. 


Dial or key END OF DICTATION digit 4. 
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VERIFICATION 


Approximately last 30 seconds of recording 
heard at handset and dictation machine 
attendant telephone set. 


At handset— 
“Ready” tone heard in handset receiver. 


At handset— 
“Ready” tone removed. 
Audible ringing tone heard. 


Audible ringing tone silenced. 
“Ready” tone heard in handset receiver. 


At dictation trunk unit under test— 

S relay released. 

If trunk is arranged to call in dictation machine 
attendant and make trunk busy when dictation 
machine becomes unavailable to record (option 
B)— 

At handset— 

“Ready” tone removed. 

Audible ringing tone heard. 

At dictation machine attendant telephone set— 
Ringer sounds. 


Audible ringing tone still heard. 


At dictation trunk unit under test— 

S relay operated. 

At handset— 

Audible ringing tone silenced. 

‘‘Ready” tone heard in handset receiver. 

At dictation machine attendant telephone set— 
Ringer silenced. 


Momentary burst of dial tone heard in handset 
receiver as an acknowledgment tone. 

At dictation machine— 

End of dictation marked on recording medium 
by dictation machine. 

‘‘Ready” tone heard in handset receiver. 
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STEP 


24a 


25b 


26 


ACTION 


_ If dictation trunk is equipped for rotary dial 


operation— 
Remove handset plug from TEST & MB jack. 


If dictation trunk is equipped for TOUCH-TONE 
dial operation— 

At dictation trunk— 

Remove TOUCH-TONE station set from TEST 
& MB jack. 


Advise dictation machine attendant that testing 
has been completed. 


C. Continuity Check of Trunk Operation At Telephone 
Company Connecting Block 


1 


2a 


8b 


6a 
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At dictation trunk unit selected for test— 
Observe B1 relay. 


If dictation trunk unit selected for test is 
equipped for rotary dial operation— 

At interface connecting block— 

Remove B bridging clips from B and G leads. 

Provide strap across B and G leads at B and 
G terminals on Telephone Company side of 
interface connecting block. 

Connect handset to CT, CR terminals. 


If dictation trunk unit selected for test is 
equipped for TOUCH-TONE dial operation— 
At interface connecting block— 

Remove B bridging clips from B and G leads. 
Provide strap across B and G leads at B and 
G terminals on Telephone Company side of 
interface connecting block. 

Connect TOUCH-TONE station set to CT, CR 
terminals. 


At dictation trunk unit under test— 
Operate T key. 


At dictation machine associated with dictation 
trunk unit under test— 

Disconnect dictation machine from ac power 
source. 


If dictation trunk unit selected for test is 
equipped for rotary dial operation— 
Operate switch to TALK. 


VERIFICATION 


If B1 relay nonoperated— 
Trunk unit idle. 

If Bl relay operated— 
Trunk unit busy. 


At dictation trunk unit selected for test— 
S relay operated. 
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STEP ACTION VERIFICATION 


Tb If dictation trunk unit selected for test is 
equipped for TOUCH-TONE dial operation— 
Remove handset from switchhook. 


Seizure 
8 At interface connecting block— 
Remove B bridging clips from leads S1 and 
S82. 
9 At 81A test set— 
Operate switch to position C. 
10 Connect 81A set across S1 and S2 leads. At 81A test set— 
Buzzer sounds. 
11 Disconnect 81A test set from S1 and S2 leads. 81A test set— 
Buzzer silenced. 
12 At interface connecting block— 


Replace B bridging clips on S1 and S2 leads. 


Start—Stop (dial control provided only) 


13 Remove B bridging clips from SS1 and S82 
leads at interface connecting block. 
14 Connect 81A test set across SS1 and SS2 leads. 
15 Dial or key START digit 1. At 81A test set— 
Buzzer sounds. 
16 Dial or key STOP digit 1. At 81A test set— 
Buzzer silenced. 
17 Disconnect 81A test set from SS1 and SS2 
leads. 
18 Replace B bridging clips on SS1 and SS2 leads 


at interface connecting block. 


Correction or Dial 2 to Reduce Playback 


19 Remove B bridging clips from Cl and C2 
leads at interface connecting block. 


20 Remove B bridging clips from C8 and C4 
leads at interface connecting block. 


21 Connect 81A test set across Cl and C2 leads. 
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STEP 


22 


23 


24 


25 


26 


27 


28 


ACTION 


Dial or key digit 2. 


Disconnect 81A test set from Cl and C2 leads. 


Replace B bridging clips on Cl and C2 leads 
at interface connecting block. 


Connect 81A test set across C3 and C4 leads. 


Dial or key digit 2. 


Disconnect 81A test set from C3 and C4 leads. 


Replace B bridging clips on C8 and C4 leads 
at interface connecting block. 


End of Dictation 


29 
30 
31 


32 


33 


34 
35 
36 
37 


38 


Playback 


39 
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Remove B bridging clips from El and E2 
leads at interface connecting block. 


Remove B bridging clips from E8 and E4 
leads at interface connecting block. 


Connect 81A test set across El and E2 leads. 


Dial or key END OF DICTATION digit 4. 


Disconnect 81A test set from El and E2 leads. 


Replace B bridging clips on El and E2 leads 
at interface connecting block. 


Connect 81A test set across E38 and E4 leads. 
Dial or key END OF DICTATION digit 4. 
Disconnect 81A test set from E83 and E4 leads. 


Replace B bridging clips on E83 and E4 leads 
at interface connecting block. 


Remove B bridging clips from C lead at 
interface connecting block. 


VERIFICATION 


At 81A test set— 
Buzzer sounds momentarily. 


At 81A test set— 
Buzzer sounds momentarily. 


At 81A test set— 
Buzzer sounds momentarily. 


At 81A test set— 
Buzzer sounds. 


At 81A test set— 
Buzzer silenced momentarily. 
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STEP ACTION VERIFICATION 


40 Provide strap across C and G leads at interface 
connecting block. 


41 Remove B bridging clips from PB1 and PB2 

leads at interface connecting block. 
42 Connect 81A test set across PB1 and PB2 

leads. 
43 Dial or key PLAYBACK digit 3. At 81A test set— 

Buzzer sounds momentarily. 

44 Disconnect 81A test set from PB1 and PB2 

leads. 


45 Replace B bridging clips on PB1 and PB2 
leads at interface connecting block. 


46c If dial control is provided— 
Remove B bridging clips from SS1 and SS2 
leads at interface connecting block. 


47 Connect 81A test set across SS1 and SS2 leads. 

48 Dial or key START-STOP digit 1. At 81A test set— 
Buzzer sounds. 

49 Dial or key PLAYBACK digit 3. At 81A test set— 
Buzzer silenced. 

50 Disconnect 81A test set from SS1 and SS2 

leads. 
51 Replace B bridging clips on SS1 and SS2 leads 


at interface connecting block. 


52d If option A, Q, or R is provided— 
Dial or key digit 1. 


58e If option N is provided— 
Momentarily remove strap across leads C and 
G at interface connecting block. 


54 Remove B bridging clips from PB1 and PB3 
leads at interface connecting block. 
BB Connect 81A test set across PB1 and PB3 
leads. 
56 Dial or key PLAYBACK digit 3. At 81A test set— 


Buzzer sounds. 
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STEP 


57 


58 


59d 


60e 


61 


62 


63 


64 


65 


66 


67 


ACTION 


Disconnect 81A test set from PB1 and PB3 
leads. 


Replace B bridging clips on PB1 and PB3 
leads at interface connecting block. 


If option A, Q, or R is provided— 
Dial or key digit 1. 


If option N is provided— 


Momentarily remove strap across leads C and 
G at interface connecting block. 


Remove B bridging clips from SS1 and PB4 
leads at interface connecting block. 


Connect 81A test set across SS1 and PB4 
leads. 


Dial or key PLAYBACK digit 3. 
Disconnect 81A test set from SS1 and PB4 
leads. 


Replace B bridging clips on SS1 and PB4 
leads at interface connecting block. 


Remove strap across C and G leads at interface 
connecting block. 


Replace B bridging clips on C lead at interface 
connecting block. 


Idle Condition 


68 


69 


70a 


71b 
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Remove strap across G and B leads at interface 
connecting block. 


Replace B bridging clips on G and B leads at 
interface connecting block. 


If dictation trunk unit selected for test is 
equipped for rotary dial operation— 
Disconnect handset from CT, CR terminals. 


If dictation trunk unit selected for test is 
equipped for TOUCH-TONE dial operation— 
Disconnect TOUCH-TONE station set from 
CT, CR terminals. 


VERIFICATION 


At 81A test set— 
Buzzer silenced. 


At 81A test set— 
Buzzer sounds. 


At 81A test set— 
Buzzer silenced. 


At dictation trunk unit— 
S relay released. 


STEP ACTION 


72 At dictation trunk unit— 
Restore T key. 


6. CONNECTIONS 


6.01 Operational Features are shown in Table B, 
Playback Feature Groups are shown in Table 


C, and switching system options are shown in Table 
D. 


6.02 Table G shows the installer provided straps 
required to implement the features and 
options. 


6.03 Connections for Recorded Telephone Dictation 
Trunk Units when used with an 800A PBX 
are shown in Fig. 7 and 20. 
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VERIFICATION 


6.04 Connections between the Recorded Telephone 
Dictation Trunk Units and all other switching 
systems are shown in Fig. 8 through 19. 


6.05 Connections between the Recorded Telephone 
Dictation Trunk Unit and the interface 
connecting block are shown in Fig. 21. 


6.06 Connections between the TOUCH-TONE 
Translation Unit and the TOUCH-TONE 
receiver are shown in Fig. 22. 


6.07 Interconnections between the Recorded 

Telephone Dictation Trunk Unit and the 
TOUCH-TONE Translation Unit are shown in Fig. 
238. 
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Fig. 7—Connections for Recorded Telephone Dictation Trunk Circuit When Used With 800A PBX 
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TERMINATE 
AS REQUIRED 


a . a 
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RECORDED 
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oT 


Fig. 8—Connections for Recorded Telephone Dictation Trunk Unit When Used With No. 1 ESS CENTREX 
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TERMINATE 
AS REQUIRED 


S 
TO DIAL ; ° 2 
LONG LINE 
OR AUX T . T 
TRUNK CKT 
VIA OF R 
(SEE NOTE) . ° 
CR A : CR 
ae a ae 
° TELEPHONE 
+6 GRD(A : GRD(A) TRUNK UNIT 
J58866A J58827E, LIST | 
AUXILIARY ~48V(A) TALK : ~48V(A) TALK 
POWER UNIT 
OR EQUIV GRD (B) er0(B) 
-48V(B) ans -48V(B) 
oT | |. 
Cy e 
NOTE: 


WHEN THIS CIRCUIT CONNECTS TO A NO. 5 CROSSBAR CENTREX AND THE EXTERNAL CIRCUIT 
LOOP EXCEEDS 15002, A DIAL LONG LINE CIRCUIT S0-96234-0!1 (TYPICAL) MUST BE PROVIDED 
AT THE NO. 5 CROSSBAR CENTREX. 


Fig. 9—Connections for Recorded Telephone Dictation Trunk Unit When Used With No. 5 Crossbar CENTREX 
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TERMINATE | TS(E) 


AS REQUIRED 2-WAY SLEEVE 


REPEATER UNIT 
J58827E, LIST 3 


(SEE NOTE) 
Pp 
s : 
TO : 
a 
FEATURES ° 
CKT (TEL 
DICT ADPT . 
MACH _RNG poe fn rpaitee 
: TELEPHONE 
DICTATION 
0 Pm TRUNK UNIT 


J58827E, LIST | 


FEATURES 
CIRCUIT 


(TELEPHONE 


DICTATION ee ee | ee 


ADAPT CKT) 


“OR vS8866A i es es | 


AUXILIARY 
POWER UNIT 
OTS 


a 2-WAY SLEEVE 


G 
REPEATER UNIT 
J58827E, LIST 3 
° My ° (SEE NOTE) 
NOTE: 


CONNECTION TO THE J58827E, LIST 3 2-WAY SLEEVE REPEATER 1S REQUIRED 

WHEN THE RECORDED TELEPHONE DICTATION TRUNK {1S NOT LOCATED AT THE SWITCHING 
EQUIPMENT AND SLEEVE CONDUCTOR RESISTANCE THROUGH THE SWITCH TRAIN BETWEEN THE 
RECORDED TELEPHONE DICTATION TRUNK CIRCUIT AND LINE FINDER 1S MORE THAN 5 OHMS (FOR 
SXS TYPE PBX'S) OR CORD SWBD UNIT IS PROVIDED (SEE FIG. 19). 


Fig. 10—Connections Between Recorded Telephone Dictation Trunk Circuit and No. 101, 2A, 3A, 4A Electronic 
Switching System 
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ie Peasiee 2-WAY SLEEVE 
REPEATER UNIT 
J58B27E, LIST 3 
(SEE NOTE) 
Pp 
e Ss a 
T0 
TELEPHONE : 
DICTATION . 
TRUNK 
CIRCUIT : 
| 
% TELEPHONE 
° TRUNK UNIT 


J58827E, LIST | 


: | re | 
TELEPHONE 

DICTATION 

TRUNK a 

CIRCUIT OR 

J58866A 


AUXILIARY 
POWER UNIT | 
” OT 


5 G a , 2=WAY SLEEVE 
J58827E, LIST 3 
: s . (SEE NOTE) 


NOTE: 
CONNECTION TO THE JS8827E, LIST 3 2-WAY SLEEVE REPEATER 18 REQUIRED 
WHEN THE RECORDED TELEPHONE DICTATION TRUNK IS NOT LOCATED AT THE Swi TCHING 
EQUIPMENT AND SLEEVE CONDUCTOR RESISTANCE THROUGH THE SWITCH TRAIN BETWEEN THE 
RECORDED TELEPHONE DICTATION TRUNK CIRCUIT AND LINE FINDER 1S MORE THAN 5 OHMS (FOR 
SXS TYPE PBX'S) OR CORD SWBD UNIT IS PROVIDED (SEE FIG. 19). 


Fig. 11—Connections Between Recorded Telephone Dictation Trunk Circuit and No. 101, 1A Electronic Switching 


System 
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TERMINATE 


AS REQUIRED 2-WAY SLEEVE 


REPEATER UNIT 
J58827E, LIST 3 


(SEE NOTE) 
P 
e@ Ss a 
LINE LINK : T 
CONTROL 
CIRCUIT 
° TELEPHONE 
0 TRUNK UNIT 
SUPPLY CKT ° 
OR J58866A 
AUXILIARY 
POWER UNIT 
: DT 
oO 
0 G 2 : 2-WAY SLEEVE 
REPEATER UNIT 
J58827E, LIST 3 
O H 0 (SEE NOTE) 
NOTE: 


CONNECTION TO THE J58827E, LIST 3 2-WAY SLEEVE REPEATER IS REQUIRED 

WHEN THE RECORDED TELEPHONE DICTATION TRUNK !S NOT LOCATED AT THE SWITCHING 
EQUIPMENT AND SLEEVE CONDUCTOR RESISTANCE THROUGH THE SWITCH TRAIN BETWEEN THE 
RECORDED TELEPHONE DICTATION TRUNK CIRCUIT AND LINE FINDER 1S MORE THAN 5 OHMS (FOR 
SXS TYPE PBX'S) OR CORD SWBD UNIT IS PROVIDED (SEE FIG. 19). 


Fig. 12—Connections Between Recorded Telephone Dictation Trunk Circuit and No. 400 Switching System 
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TERMINATE 


AS REQUIRED 2-WAY SLEEVE 


REPEATER UNIT 
JSBB27E, LIST 3 


(SEE NOTE) 
p 
$2 A 
TO 
AUXILIARY 12 
DICTATION : 
AC-DC a 
: TELEPHONE 
: TRUNK UNIT 


J58827E, LIST | 


TO POWER 
SUPPLY CKT 
OR JS8866A ° 


AUXILIARY 
POWER UNIT 
OT 
e 
2-WAY SLEEVE 


‘ REPEATER UNIT 
J58827E, LIST 3 


- (SEE NOTE) 


NOTE: 
CONNECTION TO THE J58827E, LIST 3 2-wWAY SLEEVE REPEATER IS REQUIRED 
WHEN THE RECORDED TELEPHONE DICTATION TRUNK 1S NOT LOCATED AT THE SWITCHING 
EQUIPMENT AND SLEEVE CONDUCTOR RESISTANCE THROUGH THE SWITCH TRAIN BETWEEN THE 
RECORDED TELEPHONE DICTATION TRUNK CIRCUIT AND LINE FINDER 1S MORE THAN 5 OHMS (FOR 
SXS TYPE PBX'S) OR CORD SWBD UNIT 1S PROVIDED (SEE FIG. 19). 


Fig. 13—Connections Between Recorded Telephone Dictation Trunk Circuit and 757A PBX 
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Lichtin 2-WAY SLEEVE 
REPEATER UNIT 
J58827E, LIST 3 
(SEE NOTE) 
‘3 S2 a 
TIE TRUNK ° 
4 a ie 
: R TELEPHONE 
; TRUNK UNIT 
SUPPLY CKT o 
OR J58866A 
AUXILIARY - 
POWER UNIT a 
DT < 
s @ 0 
TS(E) 
A 13 
: e A 2-WAY SLEEVE 
REPEATER UNIT 
H J58827E, LIST 3 
6 4 ° (SEE NOTE) 
NOTE: 


CONNECTION TO THE J58827E, LIST 3 2-WAY SLEEVE REPEATER 1S REQUIRED 

WHEN THE RECORDED TELEPHONE DICTATION TRUNK IS NOT LOCATED AT THE SWITCHING 
EQUIPMENT AND SLEEVE CONDUCTOR RESISTANCE THROUGH THE SWITCH TRAIN BETWEEN THE 
RECORDED TELEPHONE DICTATION TRUNK CIRCUIT AND LINE FINDER IS MORE THAN 5 OHMS (FOR 
SXS TYPE PBX'S) OR CORD SWBD UNIT IS PROVIDED (SEE FIG. 19). 


Fig. 14—Connections Between Recorded Telephone Dictation Trunk Circuit and 756A PBX 
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TERMINATE 
AS REQUIRED 


p TS(A) 
TO LINE, : S a 
LINE 
SWITCH, : T 
AND CALL 
ALLOTTER 
CKT : 
TO TONE, 
RING, . MACH RING M 
AND COMMON RECORDED 
TIMING CKT RING _GROUND_N TELEPHONE 
DICTATION 
— GRD (A) TRUNK UNIT 
J58827E, LIST | 
: -48V(A) TALK aa 
GRO(B) To all 


TO 755A 
POWER : -48v(B) 


SUPPLY CKT 

OR J58866A 

AUXILIARY ii) 
POWER UNIT DT 


44 
a ee 53 
e T O 


Fig. 15—Connections Between Recorded Telephone Dictation Trunk Circuit and 755A PBX 
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TS(E) 


2-WAY SLEEVE 
REPEATER UNIT 
J58827E, LIST 3 


(SEE NOTE) 
DF P 
S zs S a 
CROSS CONN 
TO SEL OR T . T 
SEL CONN 
(BANKS ) R 
e 
TO TRAFFIC __K : K 
REGISTER 
CKT AC-DC AC-DC 
M as | ees 
RECORDED 
i TELEPHONE 
0 DICTATION 
TRUNK UNIT 


GRD(A) z GRD(A) ae 
-48V(A) TALK - -48V(A) TALK =—s 


TO RING GRD(B) | ee 


LEADS CKT, 
POWER 
RING CKT, ~48V(B) -48V(B) 


OR J5S8866A 
AUXILIARY 
POWER UNIT 
DT - 


GRD(C) GRD(C) 13 2-WAY SLEEVE 


ee ae USER, LST 
: | 7 J58827E, LIST 3 
48V(C) ~48V(C) 5 5 (SEE NOTE) 


J58827E, LIST | 


NOTE: 
CONNECTION TO THE J58827E, LIST 3 2-WAY SLEEVE REPEATER 1S REQUIRED 
WHEN THE RECORDED TELEPHONE DICTATION TRUNK 1S NOT LOCATED AT THE SWITCHING 
EQUIPMENT AND SLEEVE CONDUCTOR RESISTANCE THROUGH THE SWITCH TRAIN BETWEEN THE 
RECORDED TELEPHONE DICTATION TRUNK CIRCUIT AND LINE FINDER IS MORE THAN 5 OHMS (FOR 
SXS TYPE PBX'S) OR CORD SWBD UNIT IS PROVIDED (SEE FIG. 19). 


Fig. 16 —Connecions: Between Recorded Telephone Dictation Trunk Circuit and 701A, 701B, 711A, and 711B 
PBXs 
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CROSS CONN 
TO SEL OR 
SEL CONN 
CKT (BANKS ) 


TO 740 PBX 
POWER CKT 
OR J58866A 
AUXILIARY 
POWER UNIT 


ISS 1, SECTION 463-332-110 


2-WAY SLEEVE 
REPEATER UNIT 


TS AT J58827E, LIST 3 

TOP OF (SEE NOTE) 

FRAME TS(A) 

S 
| | 

nach RING) = 

Ee. (RING GRD) G ie RECORDED 
TELEPHONE 

ea GRD(A) Mie DICTATION 
TRUNK UNIT 


es | 
ee 
Saree | 


TS(B) 
DT (DIAL) a 


J58827E, LIST | 


re 
GRO(C) 2-WAY SLEEVE 
REPEATER UNIT 
Bs -48V(C) mn J58827E, LIST 3 


(SEE NOTE ) 


CONNECTION TO THE J58827E, LIST 3 2-WAY SLEEVE 
REPEATER !S REQUIRED WHEN THE RECORDED TELEPHONE 
DICTATION TRUNK IS NOT LOCATED AT THE SWITCHING 
EQUIPMENT AND SLEEVE CONDUCTOR RESISTANCE THROUGH 
THE SWITCH TRAIN BETWEEN THE RECORDED TELEPHONE 
DICTATION TRUNK CIRCUIT AND LINE FINDER 1S MORE 
THAN 5 OHMS (FOR SXS TYPE PBX'S) OR CORD SWBD 
UNIT IS PROVIDED (SEE FIG. 19). 


Fig. 17—-Connections Between Recorded Telephone Dictation Trunk Circuit and 740A, 740B, and 740C PBXs 
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TS(E) | on way SLEEVE 
14] | REPEATER UNIT 


TS AT O J58827E, LIST 3 
TOP OF (SEE NOTE) 
FRAME TS(A) 


CROSS CONN 

TO SEL OR 

SEL CONN 

CKT (BANKS) 
ste ft 
[22] momen mina) [|_| 


RECORDED 
ral obsess fous 
DICTATION 
pa ere iS 9 


J58827E, LIST | 


oe 
TO 740 PBX 
hp pace | 
OR J58866A 
ears ee | 


POWER UNIT 
TS(B) 
DT (DIAL) ee 


TS(E) 
2-WAY SLEEVE 


GRD(C 
REPEATER UNIT 
Be -48V (C) hao J58827E, LIST 3 


(SEE NOTE) 


NOTE: 
CONNECTION TO THE J58827E, LIST 3 2-wAY SLEEVE 
REPEATER IS REQUIRED WHEN THE RECORDED TELEPHONE 
DICTATION TRUNK 1S NOT LOCATED AT THE SWITCHING 
EQUIPMENT AND SLEEVE CONDUCTOR RESISTANCE THROUGH 
THE SWITCH TRAIN BETWEEN THE RECORDED TELEPHONE 
DICTATION TRUNK CIRCUIT AND LINE FINDER 1S MORE 
THAN 5 OHMS (FOR SXS TYPE PBX!S) OR CORD SWBD 
UNIT !S PROVIDED (SEE FIG. 19). 


Fig. 18—Connections Between Recorded Telephone Dictation Trunk Circuit and 740E PBX 
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740E PBX TS(A) 
a WHEN TRUNK IS NOT LOCATED AT SWITCHING TOP OF 
goers EQUIPMENT ARRANGED FOR PROTECTORS de FRAME 
AND RADIO INTERFERENCE FILTERS 
TS(A) VERT 


CROSS CONNECT 
TO SEL OR SEL 


RECORDED line [ee CONN CIRCUIT(BANKS ) 
TELEPHONE 

DICTATION 

TRUNK UNIT Svar oye 

cist | SVA2 SVAz 


REPEATER UNIT 
J58827E, LIST 3 


es 


FILTER 
VERT 


TERMINALS 
ON FILTER 
UNIT 


7OIA,701B8,711A, AND 711B PBX'S 
WHEN TRUNK 1S NOT LOCATED AT SWITCHING EQU! PMENT 
OR WHEN TRUNK IS USED WITH CORD SWITCHBOARD 


TERMINATE AS 
REQUIRED 


CROSS CONNECT 
TO SEL OR SEL 
CONN CIRCUIT (BANKS) 


RECORDED 
TELEPHONE 
DICTATION 
TRUNK UNIT 
J58827E, 


LIST | 2“WAY SLEEVE 


REPEATER UNIT 
J58827E, LIST 3 


WHEN TRUNK 1S NOT LOCATED AT SWITCHING EQUI! PMENT 
(FOR STEP BY STEP TYPE PBX) 
WHEN TRUNK 1S USED WITH CORD SWITCHBOARD 


ple. (FOR X-BAR OR ESS TYPE PBX) 


25 | svaz_|| 
ss(1s__ || 
v e 


TS(A) 
SVAI | 25 


a @ 
[sue | 3s 
J ws |is 
C OO) 


RECORDED 

TELEPHONE DICTATION 
TRUNK UNIT J58827E, 
LIST | AT LOCATION 
OF DICTATION MACHINE 


2-WAY SLEEVE 
REPEATER UNIT 
J58827E, LIST 3 


DO NOT MULT THESE LEADS WHEN 
CONNECTING TO ESS NO. 101 WITH 
SWITCH UNITS 2A,3A OR 4A 


Fig. 19—Connection of SVA1, SVA2, and TS Leads When J58827E, List 3 2-Way Sleeve Repeater Unit is 
Provided 
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ty eBng 


AUX TRK 1 
CONN BLK 
KLPU-TTRK 


NOTES: 


AUX TRK 2 
CONN BLK 
TTRK 


W58849AT QUICK-CONN TERM. FIELD 


‘AUX TRK 3 
(CONN BLK 
TYRK 

Ig 


1. CONNECT ROTT LEAD WHEN PBX EQUIPPED FOR ROTARY DIAL ONLY. 
2. FOR ADDITIONAL -48 VOLT FUSES WHEN AUXILIARY POWER SUPPLY 
1S PROVIDED, SEE SECTION 553-102-210. 


ANOTE 1) 


AUX TRK 4 
CONN BLK 
TTRK 


AUX TRK 5 
CONN BLK 
TTRK 


S! 


CONN BLK 
MISC 
32 


CONN BLK 
KLPU-TTRK 


AUX TRK 6 
CONN BLK 
TTRK 

169 


CONN BLK 
MISC 


CONN BLK 
KLPU-TTRK 


AUX TRK 7 
CONN BLK 
TTRK 


CONN BLK 
MISC 
34 


CONN BLK 
KLPU-TTRK 


TO FIG. 7 


OLL-ZEE-E9b NOILDIS 


59 = + 48E15 61 -48£16 63 -48E19 
——O—_9-————— o—O0—_0-——___—_ o—0-—0-——_—_—_- 


60 GRD 62 GRD 
o—0-—-0-——__—_——_ 
(NOTE 2) (NOTE 2) (NOTE 2) 


Fig. 20—Connections from Recorded Telephone Dictation Trunk Circuit to 800A PBX Quick-Connect Field 
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INTERFACE CONNECTING 


BLOCK — 66MI-50 


CUSTOMER- 
PROVIDED 

DICTATION 
EQUIPMENT 


RECORDED TELEPHONE 
DICTATION TRUNK 
UNIT J58827E, LIST | 


NOTES: 


|, CONNECT LEAD TT TO TS(C) TERM 37 (OPTION ZP) 
ON SD-5E038-0l, ISSUE 3B OR LATER. 


2. CONNECT LEAD C WHEN MACHINE FEATURE GROUP 
2,3,0R 4 (OPTION N,Q,OR A) IS PROVIDED. 


3. LEAD "G" SHALL BE USED ONLY TO SUPPLY 
GROUND FOR RECORDED TELEPHONE 
DICTATION TRK CONTROL RELAYS, IT SHALL 
NOT BE USED FOR GROUND BONDING OF 
AUXILIARY EQUIPMENT. 


4. "B” BRIDGING CLIP. 


TELEPHONE 
COMPAN Y 
PROVIDED 
DICTATION 
MACHINE 
ATND TEL SET 


ae 
TELEPHONE 
COMPANY 


TEST LINE 


PLAYBACK KEY 


(WHEN PROVIDED) 


Fig. 21—Connections from Recorded Telephone Dictation Trunk Unit to Interface Connecting Block for Connection 
to CP Equipment, Telephone Company-Provided Atnd Tel Set, and Playback Key 
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J58827E, L2 
"TOUCH=TONE” 
TRANSLATION 


J99289 
"TOUCH- TONE" 
CALLING 


RECEIVER ‘CABLE UNIT 
UNIT TS(G) PROVIDED 
TYPE ROW WiTH ED-1£073-10 


TOUCH-TONE G4 CONN 
t RECEIVER CABLE 


A3 


WHEN USED WITH 800A PBX 


J99289 
"TOUCH-TONE” 
CALLING 
RECEIVER 
UNIT TS(G) 
TYPE ROW 
A3 A ORB 


JS8827E, L2 
"TOUCH-TONE" 
TRANSLATION 

UNIT 


LOCALLY 
PROVIDED 


NOTE: 
WHEN 4X 4 "TOUCH-TONE” 
OPERATION IS PROVIDED, 
LEAD HG4 MUST ALSO BE 
BE CONNECTED. 


OR J58866A 


J 
TO PBX POWER | GRD (MF ) 
AUX PWR UNIT | — 


WHEN USED WITH OTHER PBX!S 


Fig. 22—-Connections Between TOUCH-TONE Translation Unit and TOUCH-TONE Receiver when TOUCH-TONE 
Operation is Provided 
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J58827E-1, L2 J58827E-1, LI 
"“ TOUCH-TONE" RCD TEL DIC TRK 
TRANSLATION UNIT 

UNIT 


TS(D) 


Fig. 23—Interconnections Between Recorded Telephone 
Dictation Trunk Unit and TOUCH-TONE 
Translation Unit when TOUCH-TONE Operation 
is Provided 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-332-120 
Issue 1, May 1972 


VOICE CONNECTING ARRANGEMENT DCW 
J58824CD INTERFACE TRUNK UNIT 


1. GENERAL 


1.01 This section provides identification, installation, 

operation, connecting, and maintenance 
information for Voice Connecting Arrangement 
DCW (see Fig. 1) when used with the 701A, B, 
711A, B, 740E, 756A, 757A, 800A PBX Systems, 
No. 5 crossbar, No. 1 and No. 101 Electronic 
Switching Systems, and the No. 400 Switching 
System to provide interface connections between 
Bell System and customer-provided (CP) equipment. 
The equipment used to implement Voice Connecting 
Arrangement DCW is determined by the requirements 
of the specific installation (see Table A and Part 
2, ORDERING GUIDE). A general description of 
the SD-66926-01 interface trunk circuit used for 
this connecting arrangement is covered in Section 
981-261-100. 


1.02 This section provides information formerly 
provided in Sections 473-135-201 and 
473-135-501, which are hereby cancelled. 


1.03 This issue of the section is based on the 
following: 


CD-66926-01, Issue 4B 

SD-66926-01, Issue 11B 
If this section is to be used with equipment or 
apparatus reflecting a later issue of the drawing, 
reference should be made to the CD and SD to 
determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 


PURPOSE 


e To provide dial access from rotary dial | 


private branch exchange (PBX) stations to 
the CP equipment. 


e To provide for accepting supervisory control 
signals from CP equipment. 


e To provide a second dial tone to the calling 
party. 


e To permit stations to dial additional dial 
pulse digits or TOUCH-TONE® after access 
for control of the CP equipment. 


e To provide 2-way voice transmission between 
the Bell System PBX and CP equipment. 


e To provide two calling ports for dual operation 
(not available when more than one circuit 
is required). 


e To protect Telephone Company personnel 
and facilities from hazardous voltages. 


e To limit abnormally high voice and supervisory 
signal levels from the CP equipment. 


e To provide direct access by the attendant 
via a cord switchboard termination (optional). 
If the PBX is equipped with a console, the 
attendant must dial the access code. 


e To provide called (paged) party access or 
‘““meet me”’ feature which provides direct 
telephone access by the called party to the 
calling party through the arrangement 
(optional). With certain PBX equipment 
this feature is provided within the PBX 
and is not a function of the arrangement. 


To provide for the conversion of de dial 
pulse or TOUCH-TONEG® signals into special 
control signals for use by the CP equipment 
(optional). These signals are available at 
the interface connecting block and consist 
of contact closures on a 2- out of 7-lead 
basis. 


© American Telephone and Telegraph Company, 1972 


Printed in U.S.A. 
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FIG. 4 


oO 


| ONE WAY | 
TRANSMIT ._ VOICE _ 


CALLING BASIC INTERFACE TRUNK UNIT 
PORTS J58824CD LIST 7 OR LIST 13 
DIAL OR TOUCH~TONE PULSING OR See 
RECEIVE 
CONNECTING BLOCK 
FOR CONNECTION 
TO CUSTOMER 
pc | PROVIDED 
SIGNALS | EQUIPMENT 
TOUCH -TONE SIGNALS ae 
CONVERTED TO DC 
pore” ses2acd SIGNALS-2-OUT-OF-7 LEAD / SIGNALS 


BASIS USING A-3 RCVR 
J58824CD LIST 10 


LIST 8 


TO FG..10 
THRU 17 


TOUCH-TONE SIGNALS 
CONVERTED TO DC 
SIGNALS-2-OUT-OF-7 LEAD 
BASIS USING C TYPE RCVR 

JS8824CD LIST II 


_ FIG. 5OR8 


DIAL DIGITS REPEATED 
2-OUT-OF-7 LEAD BASIS 
J58824CD LIST 2 


400 sw SYS 
ANS PORT 
APPLIQUE 
J58824CD 
LIST 6 


TOUCH-TONE TO DIAL PULSE 
CONVERSION ACCESS CIRCUIT 
J58824CD LIST 9 


TO EXTERNAL TOUCH-TONE TO 
* DIAL PULSE CONVERSION 
EQUIPMENT | 


NOTE: 
FIGURE REFERENCES INDICATE 
FIGURES IN THIS SECTION 
WHICH SHOW CONNECTIONS. 


Fig. 1—Block Diagram-Voice Connecting Arrangement DCW (interface Trunk Circuit SD-66926-01) 


e To provide for the conversion of TOUCH-TONE e J58824CD, List 8 Applique Unit—required 
signals to dial pulse signals for use by the for use with 552A, 552B, 552C, 552D, 605A, 
CP equipment where PBX equipment 608A switchboard 


configuration permits (optional). 
e J58824CD, List 9 Applique Unit—required 


ORDERING GUIDE to convert TOUCH-TONE signals to dial 
| pulses (can be used with J58847N trunk 
e J58824CD, List 7 Interface Trunk Unit—basic converter or J58847T and J58847U common 
interface trunk for connection between CP group TOUCH-TONE unit) 
equipment and Bell System equipment (except 
800A PBX) e@ J58824CD, List 10 Applique Unit—required 
: to convert TOUCH-TONE signals to de signals 
e J58824CD, List 13 Interface Trunk Unit—basic on a 2- out of 7-lead basis using an A3-type 
interface trunk for connection between CP receiver 


equipment and Bell System 800A PBX 
e J58824CD, List 11 Applique Unit—required 


e J58824CD, List 2 Unit—required to convert to convert TOUCH-TONE signals to dc signals 
dial pulse digits to de signals on a 2- out on a 2- out of 7-lead basis using a C-type 
of 7- lead basis receiver 
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TABLE A 
EQUIPMENT SUMMARIZATION 


J58824CD-1, Assembly, wiring, and equipment for one inter- Replaced by List 7 
List 1 face trunk unit 
(Mfr Disc.) 


J58824CD-1, Assembly, wiring, and equipment required in SD-66926-01 
List 2 addition to List 1, 7, or 13 to convert dial pulse 
digits to dc signals on a 2- out of 7- lead basis 


J58824CD-1, Assembly, wiring, and equipment for one appli- 
List 3 que unit when using 552A, 552B, 552C, 552D, 
(Mfr Disc. ) 605A, and 608A swbhd 


J58824CD-1, Wiring and equipment required in addition to Replaced by List 12 
List 4 List 1 or 7 to provide called party access 
(Mfr Disc. ) 

Added to List 7 and 

List 13 


J58824CD-1, Wiring and equipment required in addition to 
List 5 (MD)* List 1 or 7 to provide an isolation amplifier 
J58824CD-1, Equipment required in addition to List 4 or 12 SD-66926-01 Apparatus option K 
List 6 when interface trunk is used with No. 400 Fig. 4 


Switching System 


J58824CD-1, . Assembly, wiring, and equipment for one inter- SD-66926-01 Wiring options A, J, ZB, ZE, 
List 7 face trunk unit for dial pulse or TOUCH-TONE Fig. 1, 2B ZF, ZK, ZL, ZO, HB 
signaling Apparatus options A, ZL, ZF, 
HB 


J58824CD-1, Assembly, wiring, and equipment required in SD-66926-01 Wiring options ZI, ZG, HB 
List 8 addition to List 7 or 13 for one applique unit Fig. 3 Apparatus option Zl 

for use with 552A, 552B, 552C, 552D, 605A, 

or 608A swbhd 


J58824CD-1, Assembly, wiring, and equipment required in SD-66926-01 A local trunk converter 

List 9 addition to List 7 for one applique unit when Fig. 6 (J58847N) or common group 
TOUCH-TONE signals are converted to dial TOUCH-TONE units (J58847T) 
pulses. and J58847U) is required. 


Replaced by List 8 


J58824CD-1, Assembly, wiring, and equipment required in SD-66926-01 Requires mounting space of 
List 10 addition to List 7 or 13 for one applique unit Fig. 7 three 2-inch mounting plates 
when TOUCH-TONE signals are converted to because of 275D mercury relay 
de signals on a 2- out of 7- lead basis using 
an A3-type receiver 


J58824CD-1, Assembly, wiring, and equipment required in SD-66926-01 
List 11 addition to List 7 for one applique unit when Fig. 8 
TOUCH-TONE signals are converted to dc 
signals on a 2- out of 7- lead basis using a C1- 
type receiver 


J58824CD-1, Wiring and equipment required in addition to SD-66926-01 Apparatus and wiring option F 
List 12 List 7 to provide called party access Fig. 4 


J58824CD-1, Assembly, wiring and equipment for one Wiring options X and ZS per 
List 13. - interface unit for dial or TOUCH-TONE SD-66926-01 

pulsing with additional wiring and equipment 

required to provide connections to 800A 

PBX, 


* Circuitry formerly contained in List 5 is now part of the basic List 7 and basic List 13 unit. 
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e J58824CD, List 7, 12 Interface Trunk 
Unit—basic interface trunk unit arranged 
to provide called party access 


e J58824CD, List 7, 12, 6 Interface Trunk 
Unit—basic interface trunk unit arranged 
to provide called party access when used 
with No. 400 Switching System. 


Associated Apparatus (Order Separately) 


e J58866A Auxiliary Power Unit (required | 


when the connecting arrangement is not 
located in a CENTREX-type central office 
or when trunk is not located at PBX) 


Note: This power unit meets acceptable noise 
requirements as explained under Power Supplies 
in Section 332-104-102. Other power units 
may be used when specified by local engineering. 


e J58847N Trunk Converter or J58847T and 
J58847U Common Group TOUCH-TONE 
Units (required only when J58824CD, List 9 
is provided) 

e Cable, Wiring, “D” Inside, 16-Pair, or 
equivalent (for cabling from connecting 
arrangement to interface connecting block) 

e Block, Connecting, 66M1-50 (Fig. 2) 


Note: Other types of blocks may be used 
when specified by local engineering. 


e Clip, Bridging, B (25 per pkg.). 
DESIGN FEATURES 
J58824CD, List 7 Interface Trunk Unit 
e Mounts on etancare 23-inch ReIBY, rack 
e Size—8 by 23 inches 
e Provides basic circuit for connection between 
CP equipment and Bell System equipment 


on a PBX trunk level basis 


e Provides called party access when equipped 
with List 12 


e May be used with No. 400 Switching System 
when equipped with List 6. 
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J58824CD, List 13 Interface Trunk Unit 
e Mounts on standard 23-inch relay rack 
e Size—8 by 23 inches 


e Provides basic circuit for connection Netycet 
CP equipment and Bell System 800A PBX. 


J58824CD, List 2 Unit 
e Mounts on standard 23-inch relay rack 
@ Size—2 by 23 inches 


e Provides circuit to convert dial pulse digits — 
to de signals on a 2- out of 7-lead basis. 


J58824CD, List 8 Applique Unit 
e Mounts on standard 23-inch relay rack 
@ Size—2 by 23 inches 
e Provides circuit for use with basic unit 
when used with 552A, 552B, 552C, 552D, 
605A, or 608A switchboard. 
J58824CD, List 9 Applique Unit 
_ @ Mounts on standard 23-inch relay rack 
e Size—2 by 23 inches 
e Provides circuit to convert TOUCH-TONE 
signals to dial pulses (must be used with a 
local trunk converter or common group 
TOUCH-TONE unit). 
J58824CD, List 10 Applique Unit 
© Mounts on standard 23-inch relay rack 
@ Size—2 by 23 inches (requires space of three 
2-inch mounting plates for mounting to clear 
the 275D mercury relay) 
e Provides circuit to convert TOUCH-TONE 
signals to de signals on a 2- out of 7-lead 
basis when an A3-type receiver is provided. 


J58824CD, List 11 Applique Unit 


e@ Mounts on standard 23-inch relay rack 
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CUSTOMER 
SIDE 


TELEPHONE 
COMPANY SIDE 


LEADS FOR BASIC 
VOICE CONNECTING 
ARRANGEMENT OCW 


DIGIT 
CONVERSION 


LEADS 


B BRIDGING CLIP 


tas 


Fig. 2—Typical Interface Connecting Block 
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e@ Size—2 by 23 inches 


e Provides circuit to convert TOUCH-TONE 
signals to de signals on a 2- out of 7-lead 
basis when a C-type receiver is provided. 


3. INSTALLATION 


3.01 The interface trunk has been designed on a 

building block basis which makes the basic 
trunk unit and its optional applique units adaptable 
to a wide variety of PBX installation configurations. 
It is recommended that the basic trunk unit and 
required applique units be mounted on the same 
frame or bay, and be adjacent to associated 
connecting circuits, whenever possible. However, 
if space conditions do not allow this, the units may 
be mounted on another frame or bay as dictated 
by local job installation requirements. 


3.02 Use the ‘“D” inside wiring cable or equivalent 
to terminate the leads associated with the 
CP equipment on the interface connecting block. 
Stencil trunk number and lead designations on 
interface connecting block designation strip (see 
Fig. 2). s 


4. OPERATION 


4.01 The functional designations and a description 
of the signals transmitted and received at 

the interface connecting block for rotary dial or 

TOUCH-TONE pulsing are shown in Table B. 


4.02 The functional designations and a description 

of the signals transmitted and received at 
the interface connecting block, when rotary dial 
or TOUCH-TONE signals are converted to de signals 
on a 2- out of 7-lead basis, are shown in Table 
C. 


4.03 Fig. 3 shows a simplified schematic of Voice 
Connecting Arrangement DCW. 


4.04 Incoming Call: By dialing an assigned 

code from a calling station, the caller will 
be automatically connected to an idle interface 
trunk circuit. The interface trunk circuit completes 
the connection to the CP equipment. A second dial 
tone may be returned to the caller either under 
control of the CP equipment or immediately upon 
seizure if no warmup time is required or other 
reasons for delay exist. In the case of step-by-step 
PBXs associated with CP equipment which does 
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not require a warmup or equipment ready signal 
not supplied, second dial tone may be eliminated. 
After hearing this second dial tone, when provided, 
the caller dials the appropriate digital code into 
the interface trunk circuit. The digital information 
then is repeated directly into the CP equipment 
on either a DP or a 2- out of 7-lead closure 
arrangement depending on the option provided. © 


4.05 Where it is desirable to give the attendant 


at a manual PBX or dial auxiliary board 
access to the interface trunk circuit, there is a 
direct appearance of the trunk circuit on the PBX 
switchboard. The operation is the same as described 


in 4.04 except that the attendant need not dial an 


access code to reach the interface trunk. 


4.06 When the CP equipment has received all 


the required digits, it returns an acknowledgment 
signal to the interface trunk. Audible ringing tone 


_is heard by the calling party during the time 
- required for the CP equipment to perform the 


necessary functions in preparation for transmitting 
or receiving a message. Ringing tone ceases when 
the CP equipment signals it is ready. 


4.07. The interface trunk circuit remains in this 
state until: 


(a) The calling party disconnects, restoring the 
circuit to normal. 


(b) An allotted time signal is received from the 

CP equipment, causing the circuit to disconnect 
the calling party from the CP equipment return 
enabling the other port to receive incoming calls; 
or 


(c) The called party answers the incoming call 
when the answer port answer feature is 
provided. 


4.08 If the CP equipment has some particular 

allotted work time which is exceeded by a 
party on calling port 1, the interface trunk circuit 
transfers the telephone equipment end of the 
interface from calling port 1 to calling port 2 and 
returns busy tone to the party holding on calling | 
port 1. This frees the CP equipment to handle 
additional calls. If allotted time is exceeded on 
calling port 2 and calling port 1 is still held busy, 
the interface circuit transfers the telephone equipment 
end of the interface to the first busy port that 
becomes idle. 
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TABLE B 
INTERFACE CONNECTING BLOCK DESIGNATIONS 


Equipment 
Ready 


circuit. 


ER1, ER2 
— 


| 


81, S2 


™_ 


4.09 Seizure: Seizure of the interface trunk 

circuit is accomplished by closing the calling 
party loop to the tip and ring leads of one of the 
calling ports. Port 1 is always selected when both 
ports are idle. Closure of the tip and ring leads 
provides a seizure signal to the CP equipment by 
the operation of a relay. The sleeve lead is 
grounded to hold the switching train and make 
the interface trunk circuit busy to other incoming 
calls. A busy indication is sent to the attendant 
when a manual switchboard is associated with the 
interface circuit. Dial tone, if provided, is sent to 
the calling party when the CP equipment is ready 
to receive dial pulses. 


at all times. 


dial pulse. 


4.10 Port 2 is available for seizure when the 
calling party on port 1 has exceeded the 
allotted time of the CP equipment or is talking to 
the called party via an answer connection. When 
calling port 2 is seized, the interface trunk circuit 
functions in the same manner as for port 1. 


TERMINALS FUNCTION CIRCUIT OPERATION 


Closed by CP equipment when ready. 
If customer equipment is always ready, option R should be used in trunk 


Momentarily opened by trunk during transfer from one entry port to 
another upon disconnect by calling party, an answer-back connection, 
or a time-out signal from CP equipment. 


AK1, AK2 Acknowledgement Closed by the CP equipment when last digit necessary has been received. 
Opened by customer equipment when ready to transmit or receive message. 


Momentarily closed by trunk during a transfer from one entry port to 
another on disconnect by calling party, an answer-back connection, or a 
time-out signal from CP equipment. 


AT1, AT2 Time Out Closed by CP equipment when calling party attempts to exceed allowed 
time of equipment. 


Closed by trunk when seized by station. Open on disconne:-t. 


Closed by CP equipment to indicate equipment in service. This is required 
Closed by trunk when seized and opened approximately 60 msec for each 


600-ohm termination for either transmitting to customer equipment 
option Y, or receiving from customer equipment option Z, or 2-way 
transmission option ZZ. 


4.11 Seizure by Attendant at Manual Switchboard: 

When‘ the interface circuit is idle, an attendant 
may seize it by inserting a cord plug into the talk 
or dial jack. A cord plugged into the dial jack 
causes the operation of a relay which closes through 
the dialing loop and disconnects the tip (T) and 
ring (R) leads toward the talk jack. 


4.12 A cord plugged into the talk jack will close 

the T'and R leads to the circuit and light 
a busy lamp when a 552-, 605A-, or 608A-type 
switchboard is provided. 


4.13 Seizure by Step-by-Step PBX: When a 

station dials the code assigned to the calling 
end of the interface trunk circuit, the selector or 
selector connector steps to the assigned level and 
connects the station to an idle calling port of the 
interface trunk circuit. 


4.14 Seizure by 756A PBX: The 756A PBX may 
be connected to the originating end of the 
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TABLE C 


INTERFACE CONNECTING BLOCK DESIGNATIONS 
WHEN ROTARY DIAL OR TOUCH-TONE SIGNALS 
ARE CONVERTED TO DC SIGNALS ON A 
2- OUT OF 7- LEAD BASIS. 


TERMINALS CLOSURE FOR DIGIT 
i. ’ \ . 


CoD DO WA NN Oman BPR WH NOD He 


interface trunk circuit by using a universal line 
circuit (20 through 29) modified as a trunk circuit 
(80 through 89). To seize the interface trunk 
circuit, the attendant or station dials the trunk 
code (80 through 89) assigned to the circuit. The 
marker will make the connections through a link 
to the modified station circuit. 


4.15 Seizure by 757A PBX: The 757A PBX may 

be connected to the originating end of the 
interface trunk circuit by using an auxiliary trunk 
circuit. The interface trunk circuit is seized through 
the auxiliary trunk circuit when the attendant or 
station dials two digits (70 through 79 or 80 anen 
89) assigned to the originating end. 


4.16 Seizure by Switching System No. 400: 

The No. 400 Switching System may be 
connected to the originating end of the interface 
trunk circuit by using a universal line circuit (6 
through 8). To seize the interface trunk circuit, a 
station dials the code assigned to the calling end. 
The marker will a the connection through 
a link circuit. 
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4.17 Seizure by the 800A PBX, No. 5 Crossbar, 
and No. 1 and No. 101 Electronic Switching 
Systems: These systems have auxiliary circuits 


- that seize the interface trunk circuit by closing a 


loop across the T and R leads at the originating 


end of the interface trunk circuit. 


4.18 Release of Interface Trunk Circuit: If 

the calling party goes on-hook from a station 
or the attendant removes the cord plug from the 
talk jack, a release indication is provided to the 
CP equipment and the interface trunk circuit 
returns to normal. A release signal is also given 
each time the trunk shifts from port 1 to port 2 
and each time an answer is received. 


CALLED PARTY ANSWERING FEATURE ASSOCIATED 
WITH INTERFACE TRUNK CIRCUIT | 


4.19 <A called party answer feature is available 

in some systems when the interface trunk 
circuit is used for radio paging. This option allows 
the called party to dial a predetermined number 
and be connected directly to the calling party. 
When the two parties are connected together, the 
interface trunk transfers the CP equipment from 
entry port 1 to entry port 2 so that another paging 
call can be handled while the two parties are 
talking. 


4.20 Called Party Answer in a Step-by-Step 

PBX: When the called party is required 
to answer a page, the called party dials a 
predetermined number from any telephone in the 
PBX. This causes a connector or selector connector 
to select the idle answering terminal of the interface 
trunk circuit. 


4.21 Called Party Answer in a 756A PBX: The 

station circuit of the 756A PBX assigned to 
the answering end of the interface trunk circuit 
must be in the group 20 through 29. When the 
called party answers the incoming call, the called 
party dials the code assigned for answering the 
call. This code then causes the marker in the 756A — 
PBX to set up a junctor-class call, which connects 
the called party with a junctor and two links 
through the station circuit to the answering end 
of the interface trunk circuit. 


4.22 Called Party Answer in a 757A or 800A 

PBX: When the called party dials the code 
assigned to the answering end, the interface circuit 
is seized through the auxiliary trunk circuit. After 


PORT I 


PORT 2 
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¥ 
CALLED 
CALLED PARTY AMPLIFIER 
PARTY R ACCESS CIRCUIT 
ANSWER APPLIQUE 
(OPTIONAL ) 
SI 
R 
CALLING | S2 
PARTY 
Qa 
S PSI 
CONTROL 
CIRCUIT 
‘ 
—_~, 
R 


ATTENDANT | —> 


TOUCH- TONE 
RECE!VER 
CIRCUIT 
(OPTIONAL ) 


TOUCH-TONE TO 
DIAL PULSE 
CONVERSION 
EQUI PMENT 


| RLS! 


CALLING 
PARTY 
_ = : 
CONTROL 
CIRCUIT = Z 
ATTENDANT Ay TO 
2-OUT-OF -7 A4 
é CONVERTER | 
=> eee (OPTIONAL ) BC 
= ‘i 
CALLED 
CALLED | PARTY 
PARTY ACCESS . B2 
ANSWER APPLIQUE 


(OPTIONAL ) 


Fig. 3—Simplified Schematic—Voice Connecting Arrangement DCW 


TO 
INTERFACE 
CONNECTING 
BLOCK FOR 
CONNECTION 
TO 
CUSTOMER 
PROVIDED 
EQUIPMENT 
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seizure, the operation is basically the same as 
described for the 756A PBX. 


4.23 Called Party Answer ina No. 400 Switching 

System: When the called party dials the 
code assigned to the answering end, the marker 
connects the called party through a junctor, two 
links, and the line circuit to the answering. end of 
the interface trunk circuit. The circuit then functions 
as described for the 756A PBX with the exception 
of S and S1A leads being connected to allow the 
marker to seize the line circuit assigned for answering. 


4.24 Called Party Answer ina No. 1 Electronic 

Switching System (ESS): When the 
interface trunk circuit is used in the No. 1 ESS, 
the called party answering feature is not required 
since the answer connection is completed within 
the ESS. 


CALLED PARTY ANSWERING LINE—ATTEMPTED SEIZURE 
WITH CALLING LINE IDLE 


4.25 Seizure Attempt in a Step-by-Step PBX 

or No. 400 Switching System: Should the 
answering end line circuit code be dialed when 
the calling end line circuit is idle, the answering 
end line sleeve lead is grounded, causing busy tone 
to be sent to the party attempting to seize the 
answering end line. This prevents the answering 
end from being seized unless a call is connected 
to the calling end of the interface trunk circuit. 


4.26 Seizure Attempt in a 756A, 757A, or 800A 

PBX: When the interface trunk circuit is 
associated with these systems, the called party 
answering line cannot be seized unless S and S1A 
leads are connected. S and S1A leads are not 
connected unless a calling party has seized the 
calling end of the interface trunk circuit. This 
prevents the answering end from being seized 
unless a call is connected to the calling end of the 
interface trunk circuit. 


TOUCH-TONE CALLING EQUIPMENT OPERATION 

TOUCH-TONE Signals Converted to Dial Pulses 

4.27. When the interface trunk circuit is used with 
the TOUCH-TONE-to-dial-pulse conversion 

feature, connections are made to external 


TOUCH-TONE conversion equipment through an 
associated access circuit. 
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4.28 When the trunk finder or crossbar linkage 

circuit completes the connection between 
the interface trunk circuit and its associated 
TOUCH-TONE conversion equipment, the T and 
R leads are split by the operation of a CV relay, 
thereby connecting them to the TOUCH-TONE 
receiver and converter. Dial tone is transmitted 
to the calling party by the TOUCH-TONE conversion 
equipment. If the CP equipment is always ready 


~ (ie, no second dial tone), the converter used to set 


up the PBX connection can, on a timeout basis, 
continue to convert TOUCH-TONE to DP and 
thereby eliminate the need for TOUCH-TONE to 
DP conversion in the interface trunk. 


4.29 If the calling party is using a TOUCH-TONE 

telephone set, the TOUCH-TONE signals are 
received and converted to dial pulses by the 
associated TOUCH-TONE conversion equipment. 
Relays in the interface trunk circuit will react to 
the converted dial pulses and the circuit will 
function in the same manner as for rotary dial 
pulses. The TOUCH-TONE converter will remain 
connected to the circuit until one of the following 
occurs: 


(a) The allotted interdigital converter time is 
exceeded. 


(b) The converter receives reverse battery and 
ground on the FT and FR leads. 


(c) The T and R leads are opened on an 
abandoned call. 


(d) It releases due to pretranslation cross 
connections within the conversion equipment. 


4.30 Before the TOUCH-TONE converter releases, 

CV relay releases, disconnecting the T and 
R leads from the TOUCH-TONE converter equipment 
and reconnects them directly through the interface 
trunk circuit. 


4.31 If the calling party is using a dial telephone 

set, the TOUCH-TONE conversion equipment 
will repeat the dial pulses of the first digit and 
release before the start of the second digit.. 


TOUCH-TONE Signals Converted to DC Signals Using 
A3-Type Receiver 


4.32 The input of the TOUCH-TONE receiver is 
connected across the T and R leads of the 


two incoming ports through contacts of TRA, TPB1, 
and TPB2 relays. TRA relay, when released, 
connects the TOUCH-TONE receiver to port 1 and, 
when operated, connects the receiver to port 2. 
TPB1 or TPB2 relay, when operated, disconnects 
the receiver from the T and R leads of its respective 
port. 


4.33 After receiving dial tone, the customer starts 

keying the desired number. On the first 
digit and on each succeeding digit, one LF- relay 
and one HF- relay operate. LF- and HF- relays, 
when operated, repeat the TOUCH-TONE digit to 
the CP equipment on a 2- out of 7-lead basis by 
connecting the AC lead to one of the Al through 
AA leads and the BC lead to one of the B1 through 
B3 leads. These relays will remain operated for a 
period approximately equal to the length of time 
that the button of the telephone is depressed. 
When the CP equipment receives the required 
digits, it disconnects the T and R leads from the 
TOUCH-TONE receiver. 


4.34 If the interface trunk circuit is seized by a 

customer using a rotary dial telephone set, 
the TOUCH-TONE receiver will not respond to 
the rotary dial pulses. The rotary dial pulses will 
be converted to de signals on a 2- out of 7-lead 
basis by an applique unit provided for this purpose. 


TOUCH-TONE Signals Converted to DC Signals Using 
C-Type Receiver 


4.35 Connections to the T and R leads for the 

C-type and A8 receivers are the same. After 
receiving dial tone, the calling party starts keying 
the desired number. On the first and each succeeding 
digit, one of the corresponding D(0-9) digit relays 
is operated. D(0-9) digit relay, when operated, 
repeats the digit to the CP equipment on a 2- out 
of 7-lead basis by. connecting the AC lead to one 
of the Al through A4 leads and the BC lead to 
one of the Bl through B3 leads. The operated 
D(0-9) relay will remain operated for.a period 
approximately equal to the length of time that the 
TOUCH-TONE button on the telephone set is 
depressed. When the calling party is using a rotary 
dial telephone set, the TOUCH-TONE receiver will 
not respond to the rotary dial pulses which are 
converted to de signals on a 2- out of 7-lead basis 
by an applique unit provided for this purpose. 
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5. CONNECTIONS 


5.01 Features and options are shown in Table 
D. 


5.02 Table E shows the method of connecting 

the DT lead. Read the table horizontally; 
for instance, if step-by-step PBX equipment ready 
signal is supplied by the CP equipment, use regular 
dial tone. 


5.03 Connections between the basic interface 

trunk unit, the interface connecting block, 
and the applique units required to provide the 
desired operating features are shown in Fig. 4 
through 9. 


5.04 Connections between the interface trunk 
equipment and the associated PBX switching 
equipment are shown in Fig. 10 through 17. 


6. MAINTENANCE 


6.01 Where there is an indication of trouble in 

the connecting arrangement(s), the circuit 
at fault must be opened at the interface connecting 
block to verify in which direction the trouble exists. 
The circuit can be opened at the connecting block 
by removing the B bridging clip associated with 
each lead. 


6.02 Precautions should be taken when performing 

tests to avoid adversely affecting service to 
the customer. Local instructions should be followed 
with reference to notifying the customer before 
performing the test. 


6.03 The tests covered are: 


A. Operational Test: This test consists of 

three subtests which determine the ability 
of calling ports 1 and 2 to be seized; test the 
reaction of these ports to dial pulse, 
acknowledgement, and allotted time signals; and 
test for proper operation of the pulse counting 
chain. 


B. TOUCH-TONE Calling Test: This test 

checks the proper response of the calling 
ports to TOUCH-TONE signals and checks the 
response of the following components when 
provided: 


(a) A38-type receiver 


(b) C-type receiver. 
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TABLE D 


. Dial Pulses ZD, ZX 


revr 


OPTION 


Interface when TOUCH-TONE 


trk ckt signals are on a 2- 
converted to: out of 
7- lead 


Type C1 or C2 ZC 
revr 


basis 
DIAL PULSING 


i eS AE 
pa 


AN 


Number of busy 


at BL 
ema Cc. 
leads | 6 | 


p7 tS 

bf v8 a 

pe te 

Ee Ee 
piesa a ae 
expe SSC~—~—SCCCSC‘ 
BSL 


Equipment ready signal not 
supplied by customer 

Repeat dial digits to customer 
on a 2- out of 7- lead basis 


552 (A, B, D, E) or 605A Switchboard ae 


Isolation 
amplifier for: 


Called port 
access * 


No.1 With Swhd 
Busy _ ESS Without Swbd 
Condition Centrex 


a 


* Called port access is provided on internal basis (No. 1 ESS and No. 101 ESS). 


Page 12 


ISS 1, SECTION 463-332-120 


TABLE E 


CONNECTION OF DT LEAD 
READ PARAGRAPH 5.02 BEFORE USING TABLE E 


EQUIPMENT READY 
SIGNAL SUPPLIED BY 
ree a ae ee 


STEP BY STEP 

PBX 
CSBR PBX, 800A PBX, 
or CENTREX 
SXS PBX with 
TOUCH-TONE 
Signaling 
TOUCH-TONE 
CONVR IN CSBR 


PBX, 800A PBX, 
or CENTREX 


TOUCH-TONE 
RCVR in CSBR PBX, 
800A PBX, or CENTREX 


* Precision dial tone provided by local trunk converter. 


6.04 Lettered Steps: A letter a, b, ¢, etc, 

added to a step number in Part 7 of this 
section indicates an action which may or may not 
be required depending on local conditions. The 
condition under which a lettered step or a series 
of lettered steps should be made is given in the 
ACTION column and all steps governed by the 
same condition are designated by the same letter 
within a test. Where a condition does not apply, 
all steps designated by that letter should be omitted. 


APPARATUS 
Test A 


6.05 Handset (dial hand test set) equipped with 
310 plug. 


DIAL TONE 
CONNECTION 
NOT 
REQUIRED 


TYPE OF DIAL 
TONE REQUIRED 


Test B 


6.06 TOUCH-TONE station set equipped with 310 
plug. 


6.07 KS-14510, List 1 volt-ohm-milliammeter 


(volt-ohmmeter). 


All Tests 


6.08 Blocking and insulating tools as required. 
Use tools and apply as covered in Section 
069-020-801. 
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CABLE INTERFACE : INTERFACE 
TS (Al) SUPPLIED CONNECTING BLOCK TS(A3) CONNECTING BLOCK 


LOCALLY 


‘ek 
n 
i 
O O 
r 27 
HN 
O 


0 66MI-50 
re i a | eae came CTs 
_ ae OR ee sL0ck 
B BRIDGING CLIP 
eRe 
O O-O—-0O—-0 CP 
sz} ax [| a INTERFACE 
: 5 RLSI - TRUNK UNIT 
13] RLS! Hee po 650 J58824CD 
INTERFACE O-O-—O—0 
RLS2 
TRUNK UNIT | | 39] RLS2 | aes, eae 
LIST 7 Sa ai INTERFACE 
53] ars (| ee TRUNK UNIT 
fase (Tse List 7 
aan | eae bee 
O e O O @ 
P 
GRD TERM. (A 
58 | | MOTOR START TO RING 
| | aay TALK (A) OCTINE 
-48V TALK (B) PBX POWER FRAME 
SUPPLY OR FUSE PANEL 
r,_BUSY-TONE SUPPLY (BTS) AUXILIARY 
ow. 
20 HZ RINGING oer 
s SUPPLY UNIT 
SD-5E039-01 , : : : 
Ts (Al) : Fig. 5—Connections Between Applique Unit, Interface 
DIAL TONE SUPPLY (oT) Connecting Block, Basic Interface Trunk Unit, 
7 and Frame Fuse Panel to Convert Dial Pulse 


Digits to CP Equipment for 2- out of 7-Lead 
de Signals 


, 


Fig. 4—Connections Between Basic Interface Trunk 
Unit, Interface Connecting Block, Frame Fuse 
Panel, Busy-Tone Supply and 20-Cycle Ringing 
Supply for Rotary Dial Pulsing or TOUCH-TONE 
Signaling. 
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TRUNK 
TS(AIO) FINDER 
~ BANK 51 
ea cee 
OO) 
O R PORT | 
; 
O 
FT 
O 
i S| 
@ 
sue a 
O 
O B PORT 2 
O 
FT 
@ 
TS(AI3) 
a 'e P 
A 
Ee ile 
eft [Tel « 
O O 
TRUNK UNIT O 
vseeee9 | Jas] LTP | 
LIST 9 O 
Tas 
amit 
O ERI BASIC 
Tefen] | Been 
O TRUNK UNIT 
0 LIST 7 
aT esl goer 
see 9 Ea 


B 
ee RE : 


-48V TALK (E) 


GRO A_ | FRAME 
FUSE PANEL 
GRD C 


Fig. 6—Connections Between Applique Unit, Trunk 
Finder Bank Circuit, Basic Interface Unit, 
and Frame Fuse Panel to Convert TOUCH-TONE 
Signals to Dial Pulses 
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TS(AIN CABLE 
SUPPLIED 
LOCALLY 


A3 TYPE 
TOUCH -TONE 
RECEIVER 


BASIC 
INTERFACE 
TRUNK UNIT 
J58824CD 
LIST 7 


INTERFACE 
TRUNK UNIT 
J58824CD 
LIST IO 


INTERFACE 
TRUNK UNIT 
J58824CD 
LIST 2 


GRD A 
FRAME 
| GRD C FUSE PANEL 


TS(AI4) 
-48V TALK (E) Bl 
O 


NOTE: 
CABLE SUPPLIED LOCALLY. 


INTERFACE 
TRUNK UNIT 
J58824CD 
LIST 7 


Fig. 7—Connections Between Applique Units, A3-Type 
TOUCH-TONE Receiver, Basic Interface Trunk 
Unit, Frame Fuse Panel to Convert TOUCH-TONE 
Signals to de Signals on a 2- out of 7-Lead 
Basis 
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TS(Al2) 
KS—14672 -L2 KS~ 14671 —- 
* A SOCKET, PLUG . 
Paes 6 
|-aev : [ 
[srr ° i 
ae | . E 
foo Hl 
i ae | 2 ; C-TYPE TOUCH —TONE 
i Is i CALLING RECEIVER 
iB Smee ca i 
[sro ic) || ie 
ar | s i 
jos : [ 
0 
| i i 
H 1 
ee | aa 
3 ee 


TS(AlI3) 
INTERFACE TRUNK UNIT 
J58824CD LIST II 


INTERFACE 
TRUNK UNIT 
J58824CD LIST 7 


TS(A3) 
INTERFACE 
TRUNK UNIT 
J58824CD LIST 2 


ici 


—48V(E) TALK J58824CD LIST 7 


GRD (A) | a GRD (A) 
Er) eee eee ED | FRAME. FUS! 
GRD (C) GRD (C) FRAME FUSE PANEL 


Fig. 8—Connections Between Applique Units, C-Type TOUCH-TONE Receiver, Basic Interface Trunk Unit, and 
Frame Fuse Panel to Convert TOUCH-TONE Signals to de Signals on a 2- out of 7-Lead Basis 
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F 
CNT 522 (A,B,D,E) 605A 608A 


SWBD TRUNK | SWB8D TRUNK | SWBD TRUNK 
voeeeT 8 CIRCUIT CIRCUIT CIRCUIT 


TS(A4) TS(AI4) 


TS(A5) TS(AI) 


PORT 
ONE 
INTERFACE 
TRUNK UNIT 
J58824CD 
LIST 7 
PORT 
INTERFACE Two 
TRUNK UNIT 
J58824CD 
LIST 8 
A(GRD)2 
6V AC 


A(GRD)2 | SUPPLY 


A(GRD) 


a el |e 
eee le 


Fig. 9—Connections Between 552A, B, D, E, 605A, 608A Switchboard Talk and Dial Jack Circuits, Applique 


Unit, Basic Interface Trunk Unit, Frame Fuse Panel, and 6-Volt Supply to Provide Calling Party Access 
From Switchboard 
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TS(A2) 


CALLING 
PORT 
Two 


CALLING 
PORT SELECTOR OR 


ONE SELECTOR 
CONNECTOR 
BANK 
TERMINALS 


INTERFACE 
TRUNK UNIT 
J58824CD 
LIST 7 


ANSWERING 
PORT 
ONE 


ANSWERING 
PORT 
Two 


Fig. 10—Connections for Selector or Selector Connector 
Bank Terminals Assigned to Calling and 
Answering Ports—interface Trunk Circuit—701A, 
B, 711A, B, or 740E PBX 


CALLING 
PORT ONE 
(ST (T) 
PLUG ON 
TRUNK UNIT 


ANSWERING 
PORT ONE 
2ND (T) 
PLUG ON 
TRUNK UNIT 


INTERFACE 
TRUNK UNIT 
J$8824CD 


LIST 7 


AUXILIARY 
TRUNK UNIT 


PORT TWO 
3RD (T) 
PLUG ON 
TRUNK UNIT 


ANSWERING 
PORT TWO 
4TH (T) 
PLUG ON | 
TRUNK UNIT 


Fig. 11—Connections for Auxiliary Trunk Circuit 
$D-66764-01 Assigned to Calling and 
Answering Ports—Interface Trunk—757A 
PBX 
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UNIVERSAL LINE CIRCUIT 
$D-6574!-Ol 

ARRANGED FOR TRUNK 
TERMINAL (80-89) 


CALLING 
PORT 
TWO 


ARRANGED FOR STATION 
TERMINAL (20-29) 


INTERFACE 
TRUNK UNIT 
J58824CD 
ee NE CIRCUIT 
pining: “| grene Ne eine 
PORT 


ARRANGED FOR TRUNK 


ene TERMINAL (80-89) 


UNIVERSAL LINE CIRCUIT 
= SD-65741-0| 


UNIVERSAL LINE CIRCUIT 
ANSWERING | sp-65741-O1 
one. ARRANGED FOR STATION 
TERMINAL (20-29) 


Fig. 12—Connections for Line, Link, and Marker Circuit Assigned to Calling and Answering Ports—Interface 
Trunk—756A PBX 


TS(Al) 


$2 
-0 

TWO-WAY 
: CALLING AUXILIARY 


e ard TRUNK CIRCUIT 
a SD-1E027-01 CALLING 
TWO 
R2 
“a TWO-WAY INTERFACE 
T2 | CALLING =| AUXILIARY TRUNK UNIT de 
oH ae. TRUNK CIRCUIT J58824CD eipCurT 
s2 $D-1E027-0l LIST’ 7 epnesocol 
INTERFACE 
TRUNK UNIT 
J58824CD 
LIST 13 aa CALLING 
cs 
s 
~o | ANSWERING 
Ri | PORT 
-O | ONE 
TI 
0 AUXILIARY 
SIA LINE CIRCUIT 
“0 SD-IE049-01 
S 
-O | ANSWERING . ‘ ee ‘ 
ai | PORT Fig. 14—Connections for Trunk Circuit Assigned to 
-O e e e 
oe Calling Ports—Interface Trunk Circuit—No. 
~O 


1 ESS 


Fig. 13—Connections for 2-Way Auxiliary Trunks 
and Auxiliary Line Circuit Assigned toCalling 
and Answering Ports—Interface Trunk 
Circuit—800A PBX 
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TS(A2) 


CALLING | AUXILIARY OGT 
PORT TRUNK CIRCUIT 
Two SD-26084-0! 


INTERFACE 

TRUNK UNIT p 
J58824CD | TS(AI) 

LIST 7 


CALLING | AUXILIARY OGT 
PORT TRUNK CIRCUIT 
ONE $D~26084-0] 


Fig. 15—Connections for No. 5 Crossbar Auxiliary Outgoing Trunk Assigned to Calling Ports—Interface Trunk 


Circuit 
TS(Al) 
CALLING 
PORT ONE 
(TEL DICT CKTI) 
RUN ONIT TELEPHONE 
TRUNK UNIT 
ieee ace TS(A2) P DICTATION CIRCUIT 
LIST 7 SD-1HO67-O1 OR 
SPECIAL FEATURE 
CALLING CIRCUIT NO. IOl ESS 
PORT TWO PBX SD-IHO87 -O! 
(TEL DICT CKT 2) 
NOTES: 


|. ANSWER CONNECTION COMPLETED WITHIN 
THE 101 SWITCHING SYSTEM. 

2. THREE TRUNK CIRCUIT PORTS ARE PROVIDED IN 
ONE SD-IHO67-01 TELEPHONE DICTATION CIRCUIT. 


Fig. 16—Connections for Telephone Dictation Circuit or Special Feature Circuit Assigned to Calling Ports of 
Interface Trunk Circuit—No. 101 ESS 
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CALLING 


PORT 
LINE ,LINK, AND 
CONNECTOR CIRCUIT 


ONE 
—o 
ANSWERING 
PORT 
ONE 
SD-69469-01 
ARRANGED AS 


INTERFACE | TS(A2) P 
TRUNK UNIT 
J58824CD 


LIST 7 CALLING UNIVERSAL LINE CIRCUIT 


PORT 
Two 


ANSWERING 
PORT 
TWO 


Fig. 17—Connections for Universal Line Circuits Assigned to Calling and Answering Ports of Interface Trunk 
Circuit—No. 400 Switching System 
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7. METHOD 


STEP 


ACTION 


A. Operational Test 


Calling Port 1 Test 


1 


4a 


12 


Operate TALK-MON switch on handset to 
MON. 


Connect handset to TST1 jack. 


Operate TALK-MON switch on handset to 
TALK. 


Note: If TOUCH-TONE to dial pulse 
conversion equipment is provided, dial tone, 


if required, will be furnished by TOUCH-TONE 
converter. 


If option R is not provided— 
Manually operate ER relay. 


Dial any one digit. 


Manually operate AK relay. 


Release AK relay. 
Momentarily operate handset TALK-MON switch 
to MON. 


If option R is not provided— 
Repeat Step 4a. 


Block nonoperated TR1 relay. 


Block operated AT relay. 


Remove blocking tools from AT, TR1 relays. 


Calling Port 2 Test 


13 


14 


15 
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Repeat Steps 1 through 9a using TST2 jack 
and correspondingly designated relays in port 
2. 


Block operated AT relay. 


Remove blocking tool from AT relay. 


VERIFICATION 


SLA1 and AAI relays operated. 
If option R is provided— 

ER relay operated. 

Dial tone heard if provided. 


ER relay remains operated. 
Dial tone heard if provided. 


Dial tone removed if provided. 
ER relay released. 


Ringing induction heard. 


Ringing induction removed. 
TPA1 relay operated. 


If option R and dial tone are provided— 


Dial tone heard. 


RLS relay operated. 
Busy tone heard. 


RLS relay operated. | 
Busy tone heard. 


RLS relay released. 


STEP ACTION 
Pulse Counting Circuit Test 


16 Repeat Steps 1 through 8. 


17a If option R is not provided— 
Repeat Step 4a. 


18 Insulate contacts 2 and 4 of RAJ relay. 


19 Successively dial digits 1 through 0. 


TABLE F 


DIGIT P- RELAYS OPERATED 


P1, P2 


— 


P3 


ono woOoN OO oO FPF & DO 


20 Remove insulating tools from contacts 2 and 


4 of RAI relay. 
B. TOUCH-TONE Calling 


Calling Port 1 Test 


1 Connect TOUCH-TONE station set to TST1 
jack. 
2 Remove handset from switchhook. 


Note: If TOUCH-TONE to dial pulse 
conversion equipment is provided, dial tone, 
if required, will be furnished by TOUCH-TONE 
converter. 


P1, P2, P83, P4, P4A 
P3, P4, P4A 

P1, P2, P4, P4A 
P4, P4A, P5, PBA 
P1, P2, P4, P5, P4A, PBA 
P3, P4, P5, P4A, PBA 
P1, P2, P3, P5, PSA 

P3, P5, PBA 


ISS 1, SECTION 463-332-120 


VERIFICATION 


Dial tone heard if provided. 


After each digit dialed— 
P- and PA-relays operated in accordance with 
Table F. 


SLA1 and AA1 relays operated. 
If option R is provided— 

ER relay operated. 

Dial tone heard if provided. 
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STEP 


3a 


7 


ACTION 


If option R is not provided— 
Manually operate ER relay. 


Dial any one digit. 


Manually operate AK relay. 


Release AK relay. 


Replace handset on hook. 


Calling Port 2 Test 


8 


Repeat Steps 1 through 7 using TST2 jack 
and correspondingly designated relays in port 
2. 


Test of TOUCH-TONE to DC Signal Conversion Using 
A3-Type Receiver Circuit 


9 


10a 


11 


12 


13 


14 


15 


16 


17 


Page 24 


Repeat Steps 1 and 2. 


If option R is not provided— 
Repeat Step 3a. 


At TS Al1l— 
Connect BLK lead of volt-ohmmeter to terminal 
21. 


Insulate contacts 11 and 12 of AK relay. 


At TOUCH-TONE station set— 
Dial digit 1. 


At TS Al1l— 
Connect RED lead of volt-ohmmeter in turn 


to terminals 13 and 14. 


Repeat Steps 13 and 14 substituting digits 
and terminals shown in Table G. 


Remove insulating tools from contacts 11 and 
12 of AK relay. 


Replace receiver on hook. 


VERIFICATION 


ER relay remains operated. 
Dial tone heard if provided. 


Dial tone removed. | 
ER relay released. 


Ringing induction heard. 


Ringing induction removed. 
TPA1 relay operated. 


SLA1 and AAI relays released. 


While TOUCH-TONE key is depressed— 
—48 volts present at each terminal. 


STEP 


ACTION 


Test of TOUCH-TONE to DC Signal Conversion Using 
C-Type Receiver Circuit 


18 


19a 


20 


21 


22 


23 


24 


25 


26 


Repeat Steps 1 and 2. 


If option R is not provided— 
Manually operate ER relay. 


At TS A1l2— 
Connect BLK lead of volt-ohmmeter to terminal 
21. 


Insulate contacts 11 and 12 of AK relay. 


At TOUCH-TONE station set— 
Dial digit 1. 


At TS Al2— 
Connect RED lead of volt-ohmmeter to terminal 
13. 


Repeat Steps 22 and 28, substituting digits 
and terminals as listed in Table H. 


Remove insulating tools from contacts 11 and 
12 of AK relay. 


Replace receiver on hook. 


TABLE G 


DIGIT —48 VOLTS PRESENT 
DIALED AT TS A11 TERMINALS 
2 


oO ON ODO oO — 
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VERIFICATION 


ER relay remains operated. 
Dial tone heard if provided. 


While TOUCH-TONE key is depressed— 
— 48 volts present at terminal. 


TABLE H 


—48 VOLTS 
DIGIT PRESENT AT 
DIALED TS A12 TERMINALS 


2 


3 
4 
+) 
6 
7 
8 
9 
0 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-340-100 
Issue 4, April 1974 


VOICE CONNECTING ARRANGEMENTS CAU, SU3, SU4, SU6, AND SU7 


1. GENERAL 
101 This section contains information on 
identification, installation, operation, 
maintenance, and connections for the KS-20445, List 
1; KS-20445, List 2; KS-20445, List 1 (2W); KS-20445, 
List 2 (2W); and KS-20445, List 1 (RD) control 
units, when used in Voice Connecting Arrangements 
(VCA), CAU, SU8, SU4, SU6, and SU7. (SU7 was 
an interim arrangement and has been replaced by 
SU7QW.) 


1.02 This section is reissued to: 
e Add ordering information for VCA SU4 
e Revise Fig. 3, 5, and 6 
e Revise 3.03(b) to clarify connections. 


1.03 The customer must be informed by the 
supplier or manufacturer of the equipment 
of the proper use and operation of that equipment 
with Voice Connecting Arrangements CAU, SU3, 
SU4, SU6, and SU7. 
1.04 Ifthe customer wants a copy of the Technical 
Reference which covers these interface 
specifications, the customer should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


1.05 The KS-20445, List 1 control unit is an exact 

replacement for the KS-20008 alarm coupler. 

1.06 This issue of the section is based on the 
following drawing: 


SD-69600-01 Issue 3D—KS-20445 Control Unit 


If this section is to be used with equipment or 
apparatus reflecting a later issue(s) of the drawing, 
reference should be made to the SD to determine 
the extent of the changes and the manner in which 
the section may be affected. 


2. 


2.01 


IDENTIFICATION 


Purpose: 


e Voice Connecting Arrangement CAU provides 
for one-way voice transmission when 
customer-provided (CP) alarm systems are 
connected to the telecommunications network. 
This arrangement can be provided by the 
KS-20445, List 1 control unit. If KS-20445, 
List 2 control unit only is available, it may 
be used if List 3 circuit board is removed. 


e Voice Connecting Arrangement SU8 provides 
for control and testing by the customer of 
the customer-provided equipment (CPE) from 
a remote telephone set equipped with an 
appropriate tone signaling device. SU8 
cannot be used alone; it is only used with 
CAU or SU6. 


e Voice Connecting Arrangement SU4 (CAU 
plus SU8) provides the remote testing feature 
for CP alarm systems. 


e Voice Connecting Arrangement SU6 provides 
for the use of the control unit with CPE 
where 2-way voice transmission is required. 
In this arrangement, the CPE requires 
automatic originating or automatic receiving 
capabilities. This arrangement requires a 
Distributing House modification. This 
arrangement is mot intended for recording 
a 2-way conversation. Voice Connecting 
Arrangement SU3 may be used in this 
application as an option. 


e Voice Connecting Arrangement SU7 provides 
for the use of the control unit with a CP 
repertory dialer (dial pulse) that requires 
no voice transmission path to the network. 
This arrangement requires a Distributing 
House modification of the control unit. Voice 
Connecting Arrangement SU8 is not used in 
this application (SU7 has been replaced by 
SU7QW). 


© American Telephone and Telegraph Company, 1974 
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2.6: Application: For use on individual lines 
(not semipublic or coin lines) as an adjunct 
to a main or extension telephone set. 


2.03 Ordering Guide: 


e Unit, Control, KS-20445, List 1 (for one-way 
transmission, CAU) 


e Unit, Control, KS-20445, List 2 (for one-way 
transmission, SU4) consists of CAU and 
SU8 signal unit 


e Unit, Signaling, KS-20445, List 3 (signal 
unit SU3), used only with CAU or SU6 


e Unit, Control, KS-20445, L1 “2W” (modified 
for 2-way transmission, SU6 without List 3 
signal unit SU8) 


e Unit, Control, KS-20445, List 2 ‘‘2W”’ 
(modified for 2-way transmission SU6 with 
SU8 signal unit) 


e Unit, Control, KS-20445, List 1 “RD” 
(modified for repertory [dial pulse] dialers, 
SU7). SU7 was an interim arrangement. 
It has been replaced by SUTQW—KS-20721, 
List 1 station coupler. 


Note: The combination CAU plus SU8 is 
identified by USOC SU4. The combination 
SU6 plus SU8 is not identified by a single 
USOC code. 

2.04 Color: Light olive-gray. 


2.05 Design Features: 


KS-20445, List 1 Control Unit, CAU, (Fig. 1) 


e Provides a means of connecting the speech, 
pulsing, and power supply leads from CPE. 


e Has screw terminals for terminating telephone 
line, associated telephone set, and A and 
Al leads. 


e Enables the customer to monitor the 
progress of an alarm call. 


e Equipped with test leads packaged with the 
unit for operation test of the KS-20445 unit. 
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LINE AND STATION 
TERMINALS 


SS RELAY 


een ae 


RECEPTACLE 


(J2) FOR 

KS-20445,L3 aa 

SIGNALING es P RELAY 

UNIT ; 
$ i 
ti) z i \7 ” 
th] p2 {TEST 
i ps} S 
$f 2 

BACK OF ti 

CONNECTOR HH 

ji) HH 


¢ 


Fig. 1—KS-20445, List 1 Control Unit, CAU, Cover 
Removed, Test Points 


e Provides a plug-in arrangement for converting 
to List 2 unit. 


e Designed for wall mounting. 


e Unit is 6-7/8 inches wide, 7-3/8 inches high, 
and 3-3/8 inches deep. 


e Unit weighs 4 pounds. 


KS-20445, List 2 Control Unit, SU4 (CAU and SU3, 
Fig. 2) 


e Consists of a KS-20445, List 1 control unit 
and a KS-20445, List 3 signaling unit. 


e Permits the customer to test and control 
the operation of his alarm system from a 
remote telephone set when the remote 
telephone set has a TOUCH-TONE@® dial, 
or is equipped with a 62A control unit or a 
J1A handset, to provide a 1475-Hz control 
tone. 


e Provides a means for resetting the customer’s 
alarm system. 


e Has a 20-second time-out circuit causing 
the control unit to disconnect after ring-up, 
if a 1475-Hz tone is not received from 
distant party. 


TEST 
KS-20445,L3 pn Le 
SIGNALING sales TPS TP8 TP2 
TEST | TP3 
POINTS| Tp4 


TP? 
TEST 
Tp 
. POINTS 


Jl CONNECTOR 


LINE AND 
STATION 
TERMINALS 


LS RELAY 


Fig. 2—KS-20445, List 2 Control Unit, Test Points on 
List 3 Signaling Unit 


e Provides a continuous 2125-Hz acknowledgment 
tone to distant party. 
e Unit weighs 4-1/2 pounds. 
KS-20445, List 1 (2W) Control Unit, SU6 


e Same as KS-20445, List 1 except modified 
to provide 2-way transmission. 


KS-20445, List 2 (2W), Control Unit SU6 and SU3 
e Same as KS-20445, List 2 except modified 
for 2-way transmission. 
KS-20445, List 1 (RD) Control Unit, SU7 
e Provides a means of connecting pulsing, 


power supply, and off-normal muting leads 
from CP repertory dialer. 
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e Has screw terminals for terminating telephone 
line, associated telephone set, ON1 and 
ON2 leads. 


e Enables dialing from CPE. 
e Designed for wall mounting. 


e Unit is 6-7/8 inches wide, 7-3/8 inches high, 
and 3-3/8 inches deep. 


e Unit weighs approximately 4 pounds. 
3. INSTALLATION 
PLANNING 
3.01 The customer must provide a Cinch Mfg. 
Co. or ITT Cannon Electric Co. DA-19603-403 
plug with DA-51225-1 hood (or equivalent) and a 


connecting cable as a part of the customer’s device. 


3.02 The customer must provide de power for 
normal operation. Power requirements are: 


e Voltage: 18 +3 volts de, peak voltage 
(including ripple) shall not exceed 25 volts. 


e Current requirements for the KS-20445 unit 
are shown in Table A. 


TABLE A 


mA DC 


KS-20445 UNIT (APPROX.) 


CURRENT 
REQUIREMENTS 


Standby 


ns an Oo 
a (1000 max) |(1000 max) 


Operating 


INSTALLING 


Do not install in hazardous locations, 
near excessive heat, moisture, or cold 
temperatures. 
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3.03 Sufficient wall space should be available. 
Install as follows: 


(a) Remove cover and secure unit to wall with 
appropriate fasteners. Use backboard only 
where required. 


(b) pConnect the telephone line, associated 

telephone sets and key equipment, where 
required, to the screw terminals on the printed 
wiring board according to the arrangement desired 
(Fig. 3 through 6). All Telephone Company-provided 
telephone sets must be connected to the T1 and 
R1 terminals. Do not bridge directly to the 
line.¢ 


Make certain that the dc power from 
the customer’s device is of proper 
polarity. Improper polarity will not 
damage unit because it contains a 
polarity guard. However, the unit will 
not operate if the polarity is reversed. 


(c) Perform operating tests to determine if the 
KS-20445 unit is operating properly (Part 5). 


(d) Replace cover. 


(e) Attach plug from customer’s device into 
receptacle (J1) at the bottom of the unit 
(Fig. 2). 


4. OPERATION 


4.01 Outgoing Call: When the CP alarm unit 

goes off-hook and provides a contact closure 
between leads OH1 and OH2, the control unit will 
seize the line and dial tone is returned to the CP 
alarm unit. The CP alarm unit outpulses by opening 
and closing the contact between leads OH1 and 
OH2. After dialing is completed, the control unit 
provides a transmission path from leads TT and 
TR (CP alarm unit) to the telephone line. When 
the signaling unit is not provided, the CP alarm 
unit must provide an announcement or other means 
of delaying the main message to permit the called 
party to respond to ringing and answer the call. 
If the signaling unit is provided, the CP alarm 
unit may close lead SRU to lead COM to transmit 
a 2125-Hz tone to the called party. During operation 
of the control unit, the associated telephone set is 
placed in a monitor condition (by opening the dc 
path). The customer may check the progress of 
an alarm call by monitoring on the associated 
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telephone set without interfering with dialing or 
transmission. If alarm device is programmed to 
transmit more than one calling cycle, the monitoring 
telephone must go on-hook at completion of each 
call to prevent interference with the alarm sending 
device. 


Note: If the associated telephone set uses a 
G6-type amplifier handset, it will be inoperative 
when the coupler operates and removes TALK 
battery. 


4.02 Disconnect: The automatic call cycle is 
terminated when the CP alarm unit goes 
on-hook removing the closure between leads OH1 
and OH2. When the signaling unit is provided, 
the called party may terminate the alarm cycle by 
transmitting a 1475-Hz tone to the control unit. 


4.03 Incoming Call (KS-20445, List 2 Only): 

The List 3 signaling unit enables the control 
unit to receive incoming calls from a remote 
telephone set for test purposes. When the customer 
dials the number assigned to the telephone set 
associated with the control unit, the control unit 
detects the 20-Hz ringing and seizes the telephone 
line. The control unit answers the calling party 
by transmitting a pulsed 2125-Hz tone while waiting 
for a 1475-Hz control tone from the calling party. 
A 20-second timeout circuit will cause the control 
unit to disconnect automatically if the 1475-Hz 
control tone is not received. After the 1475-Hz 
tone is detected, a continuous 2125-Hz tone is 
transmitted to the calling party to acknowledge 
receipt of the 1475-Hz tone; and a contact closure 
is provided between leads TD1 and TD2 to start 
the CP alarm unit. The CP alarm unit closes 
leads OH1 to OH2 to start the alarm reporting 
cycle and closes lead RTD to COM to stop the 
2125-Hz tone. The control unit removes the closure 
between leads TD1 and TD2. If the CPE opens 
lead ETD from COM during the announcement, 
the calling party may signal the control unit with 
a second 1475-Hz tone. This second tone will 
cause the control unit to close leads TD1 and TD2 
to reset the CP alarm unit. After the announcement 
is completed, the CP alarm unit may open lead 
RTD from COM to start the 2125-Hz pulsing tone 
and the 20-second disconnect. The calling party 
may signal with a 1475-Hz tone to reset the CP 
alarm unit. If the 1475-Hz tone is not received, 
the control unit will disconnect in approximately 
20 seconds. 


5. 


5.01 


MAINTENANCE 
When trouble is reported verify that: 


e Customer connector plug is secure in control 
unit. 


e Power of correct polarity is present at 
control unit. 


e CO pair is good. 


e Leads to CO line and associated telephone 
set are secure. 


If trouble still exists, perform the following tests. 


5.02 Lettered Steps: The letter “a” added to a 


step number in 5.05 indicates an action 


required when the List 3 signaling unit is provided. 
Where the List 3 signaling is not provided, all 
steps designated by the letter ‘‘a’’ should be 
omitted. 


5.03 Apparatus Required: 


Tests A and B 


e One KS-7105 battery (22-1/2 volts), or 
equivalent. 


e Test leads for connecting battery to pins 9 
and 11 on J1 (supplied with unit). 


e On 1018A or equivalent hand test set. (If 
the associated telephone set has a G6-type 
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amplifier handset, use a second 1013A hand 
test set connected across Tl and R1 for 
monitoring.) 


e A separate test lead consisting of a piece 
of insulated wire approximately 6 to 8 inches 
long with ends stripped and tinned approximately 
1/4 inch. 


e One KS-14510, volt-ohm-milliammeter (VOM) 
equipped with KS-14510, List 2 leads with 
test prods, or equivalent (used to make tests 
on the KS-20445, List 3 signaling unit, when 
provided). 


5.04 Preparation: 


Tests A and B 


Make all tests with CPE disconnected. 


Note: To perform operating test on the 
List 3 signaling unit, have a test call placed 
to the control unit from the local test desk. 
A TOUCH-TONE® dial, a 62A control unit, 
or a J1A handset, or equivalent, may be 
employed at the test desk to provide 1475-Hz 
control tone. Where the List 3 signaling unit 
is not provided, all steps designated by the 
letter “‘a” should be omitted. 
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STEP 
1 


2 


4a 


ACTION 
Disconnect customer plug (see Fig. 2). 


Remove unit cover. 


Connect power supply to pins 9 (+) and 11(—) 
on unit using test leads provided. 

Connect red lead to pin 9(+) and black lead 
to pin 11(—). 


If List 3 signaling unit is provided— 

Loosen the two retaining screws and swing 
signaling unit on its hinge in order to view 
LS relay (Fig. 2). 


Connect one 1013A hand test set, or equivalent 
(with switch in MON position), cord clip across 
TP4 and TP5, and the other clip across TP6 
and TP7 (Fig. 1). | 


Caution: High room noise may cause 
transmission of dial pulses in TALK position. 


Operate hand test set switch to TALK position. 


5.05 Test A—CAU, SU3, SU4, and SU6: 


STEP 


7 
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ACTION 


Listen for dial tone on associated telephone 
set (connected to terminals T1 and Rl—Fig. 38). 


VERIFICATION 


LS relay operated. 

(Relay operation can be seen through clear 
plastic cover of LS relay, Fig. 1. Also, the 
momentary “click” of the relay when operating 
is audible.) 


VERIFICATION 


Dial tone is heard. . 

(Since de is blocked by the control unit, the 
associated telephone set can be used only for 
monitoring when LS relay is operated—Fig. 3). 


2 eBeg 


INSIDE 
WIRE 


TEL SET 
MTG CORD 


NOTES: 
1. ALL TELEPHONE SETS MUST BE 
WIRED TO RI AND TI TERMINALS 


OF CONTROL UNIT. 

2. FOR INDIVIDUAL OR BRIDGED RINGING 
(ACROSS T AND R), STRAP T TOG ON 
TS (OPTION X). 


A 


KS—20445L! CONTROL UNIT 


LS DP TI 


TD | RECEIVED 
T02 
gel INDICATION 
RING 
DETECTOR >> | C14 
| 
salle oh Ss CONTROL 
| LEADS 
3 FOR 
KS-20445L3 > t< | SIGNALING 
SIGNALING | UNIT 
UNIT —————K 2 
| 


TO CUSTOMER EQUIPMENT 


CINCH MFG. CO, 
231-15-61-I133 PLUG 


Ji WITH 239-13-99-069 
(KS- 19087L 1! ) HOOD OR EQUIVALENT 
TT 
—K jt 
| opp | SPEECH 
ra |e 
| 
tt t'45 i= OMt 
| | DIAL 


| 
(+) ce ae 


(-) ——-+K 
| cyt 
5§ 4+ 
| | | cya | CONTINUITY 
6 <——— 
| 
| 
| 
>» HE= 
| 
| 
>»———* 
| 
| 


16% 3VDC 
SUPPLY 


[7 qe’ sa7s uz 
TONE 


Fig. 3—Typical Connections for KS-20445, List 1 or List 2 Control Unit and Single Line Telephone Set¢ 


y) 
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STEP 


10 


11 


12 


13 


14a 


15a 


16a 
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ACTION 


While listening on associated telephone set— 
Dial a test number using the 1018A, or 
equivalent, hand test set. 


Monitor on associated telephone set. When 
test number answers, talk over 1018A, or 
equivalent, hand test set and listen for reply 
on associated telephone set. 


With associated telephone set still off-hook— 
Operate 1018A, or equivalent, hand test set 
switch to MON position. 


Talk and listen to distant end (of test number 
called) using associated telephone set. 


With control unit unoperated (as a result of 
Step 10)— 

Test associated telephone set for normal 
service. 


Place the associated telephone set on-hook. 


If List 3 signaling unit is provided— 

Leave one 1018A, or equivalent, hand test set 
clip across TP4 and TP5 on List 1 unit (Fig. 
1). 
The other clip will be used to test the control 
unit functions by probing test points on List 3 
signaling unit (Fig. 2). 


Note: Read Steps 15a and 16a before 
proceeding with Step 15a. 


Have a test call placed to the control unit 
from the local test desk and have the test 
call remain off-hook for duration of tests. 


After LS relay operated— 
Monitor the call on the associated telephone 


VERIFICATION 


LS relay remains operated (due to slow release 
feature). 

Dial pulses transmitted to line can be verified 
by listening to clicks on associated telephone 
set. : 


Conversation (on both ends) heard satisfactorily. 


LS relay in control unit released (control unit 
is unoperated). 

Telephone line transferred from the control 
unit to the associated telephone set. 


Conversation normal. 


Service is normal. : 
(This completes dialing and speech transmission 
tests. Have distant end disconnect.) 


When 20-Hz ringing is received at the control 
unit, the neon lamp (Fig. 2) will flash momentarily 
and then LS relay will operate to seize the 
line. 


A pulsed tone will be heard for approximately 
20 seconds after LS relay operated; then LS 


STEP 


17a 


18a 


19a 


20a 


2la 


22a 


23a 


24a 


25a 


26a 


ACTION 


set. 


Leave the associated telephone set off-hook 
for remaining tests. 

Operate 10138A, or equivalent, hand test set 
switch to TALK position. 


On the List 3 signaling unit— 

Momentarily touch the free 1018A, or equivalent, 
hand test set clip (mentioned in 14a), to TP3 
and then connect to TP5 on List 3 signaling 
unit. 


Leave the hand test set clip connected to TP5 
on List 3 signaling unit. 


While monitoring on associated telephone set— 
Use a separate test lead to connect TP7 to 
TP2 on List 8 signaling unit (Fig. 2) for 
approximately 1 second. 

Remove test lead. 


Use KS-14510 VOM, or equivalent, with test 
prods to check for continuity between pins 7 
and 8 on Jl on unit (verify that TD relay 
operated). 


Continue to leave hand test set clip connected 
to TP5 on List 3 signaling unit. 


Listen, using associated telephone set receiver. 
Use test lead to connect TP5 to TP6 on List 3 
Signaling unit (Fig. 2) for approximately 1 
second. 

Remove test lead. 


Use KS-14510 VOM, or equivalent, with test 
prods to check for open circuit between pins 
7 and 8 on connector J1 to verify that relay 
TD released (Fig. 3). 


Note: Read allof Step 25a before proceeding. 


Listen, using associated telephone set receiver. 
Disconnect 1013A, or equivalent, hand test set 
clip from TP5 on List 3 signaling unit for 5 
to 10 seconds and then momentarily touch clip 
to TP4. 


Instruct the party at the test location to send 
a tone signal by pressing the “8” button on 
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VERIFICATION 


relay will release to disconnect the control 
unit. 


LS relay should operate and remain operated 
as long as the clip is connected to TP5. 


A continuous 2125-Hz tone should be heard in 
associated telephone set receiver. 


Continuity present. 


2125-Hz tone will stop. 


Open circuit. 


A pulsed tone will be heard until TP4 is 
touched; then the control unit will disconnect. 


After TP3 is touched, relay LS operates and 
the 2125-Hz beep tone is heard. When the 
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STEP 


27 


28a 


29a 


30a 


31 


32 


ACTION 


TOUCH-TONE dial, or equivalent, for 
approximately 1 second after the 2125-Hz beep 
tone from the control unit is heard. Then, 
touch the 1013A, or equivalent, hand test set 
clip to TP3 on List 3 signaling unit. 


Disconnect 10138A, or equivalent, hand test set 
from test points. 


Have test location telephone set placed on-hook. 
Place associated telephone set on-hook. 


Swing List 3 signaling unit back into position 
and fasten by turning the retaining screws. 


Replace outer cover and connect customer J1 
plug to control unit. 


The customer may now proceed to test his 
alarm device. 


Note: All Telephone Company-provided 
telephone sets associated with the line connected 
to the KS-20445 control unit must be connected 
to the Tl and R1 terminals. This is to prevent 
an off-hook extension on the line disabling an 
alarm call. 


5.06 Test B—SU7: 


STEP 


7 


10 


12 
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ACTION 


Listen for dial tone on associated telephone 
set (connected to terminals T1 and R, Fig. 4). 


While monitoring on associated telephone set, 


dial a test number using 1013A, or equivalent, 
hand test set. 


Talk to called party on associated telephone 
set. 

Place the associated telephone set on-hook. 
Disconnect 1013A, or equivalent, hand test set 


from test points. 


Replace outer cover and connect customer J1 
plug to control unit. 


VERIFICATION 


test party sends the TOUCH-TONE signal, 
the control unit stops pulsing and sends back 
a continuous tone in reply. 

Control unit disconnects automatically after 
20 seconds. 


VERIFICATION 


Dial tone is heard. 


LS relay remains operated. Since muting 
contacts of repertory dialer are not being used, 
clicks will be heard in associated telephone 
set. 


STEP ACTION 


13 Test associated telephone set for manual 


service. 


5.07. Maintenance of the KS-20445 control unit is 

limited to checking connections and performing 
the operating tests described. If a failure is 
indicated in the KS-20445 control unit, replace the 
unit. 


5.08 If the tests are satisfactory, remove all test 
connections to restore circuit to normal and 
follow local reporting procedures for CP trouble. 


27 Do not attempt any test or repair to 
the CPE. 


5.09 When in the repairman’s judgment the 
trouble is located in the CPE, the Repair 
Service Bureau should be notified so that proper 


TEL 
LINE 


TO LOCAL 
TEL SET 


TO TEL 
SET RECEIVER 


TEL SET GOES OFF HOOK. 


KS-20445,L1 RO 
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VERIFICATION 


Maintenance of Service Charge billing can be initiated 
as outlined in Section 660-101-312 entitled Maintenance 
of Service Charge on Services With Customer-Provided 
Equipment (CPE). 


6. CONNECTIONS 


6.01 Fig. 3, 4, 5, 6, and Table B provide connection 
information for the KS-20455 type control 
units. 


6.02 A receptacle (J1) is provided at the bottom 

of the unit to permit connection of the 
speech, pulsing, power supply, and control leads 
from the customer equipment by means of a (Cinch) 
plug to be furnished with the connecting cable as 
part of the customer device (see 3.01). 


CLOSED PULSING 
CONTACTS 


OHI 
1s | TO NORMALLY 


a TO CUSTOMER 


| POWER 18 +3 VOC 


7 Loe _ | TO NORMALLY 


OPEN OFF-NORMAL 
(MUTING) CONTACTS 


ES: 
. PLUG PI, PART OF CABLE FROM CUSTOMER CIRCUIT. 


2. PULSING CONTACTS CONNECTED TO LEADS OHI AND OH2 MUST BE CLOSED BEFORE LOCAL 


3. CONNECT ONI AND ON2 LEADS FROM SCREW TERMINALS A! AND GI ACROSS RECEIVER 


OF LOCAL TEL SET AS SHOWN IN TABLE 8. 


Fig. 4—Typical Connections for KS-20445, List 1 (RD) Control Unit, SU7 and Single Line Telephone Set 
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565HK OR 2565HK 
TELEPHONE SET 


66E-TY PE 
KTS CONN BLK DSON 


LINE CKT MTG CORD 


R 
TO CO | 
CENTREX | 
OR PBX 

T 

R 


OFF NORMAL 
MUT ING 
CONTACTS 


TO 
CPE 


On! 
ae 1 
TELEPHONE CONVERS ION igen? DIAL 


BI 
LEAD coun (+) ne doe 18V 


\ (-) ‘3 82 DC SUPPLY 
(0-Y) ; 5 cyl 
MOUNT ING (6-v) ‘“ cY2 J cowremas ry 


CORD 
[tei-y 


(Y-0) CONTROL UNIT 


KS-20445,L1 (RD) 


% INSULATED AND STORE 

+t STORED LOCATION 

+ INSTALL THESE LEADS BETWEEN CONN BLK 
AND CONTROL UNIT. 

8 SPARE CONDUCTORS IN MOUNTING CORD 


Fig. 5—#Typical Connections for KS-20445, List 1 (RD) Control Unit, SU7 and Multiline Key Telephone Sets 
565HK and 2565HK¢ 
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KTS 
CINE CKT 


TO CO 


CENTREX | 
OR PBX | 
T T So 


TELEPHONE SET CONVERSION 


MOUNT ING 
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S6SHK OR 2565HK 


66E-TYPE KEY TELEPHONE SET 
CONN BLK D50ON 
MTG CORD 
io | 8 (sew) ty 
| G-R 
aoe (G-R) 


| om | w | wo 
~~ 
@ 
m 
‘ 
~< 
— 


KS-20445,L2(2w) TT 
CONTROL UNIT —————< ! 


7 i RR J secs 
i 613. OH! ) 
OH2 DIAL 
oumrmmenice (> iaaaraies 


ORIN ge 7 Scoala TO 


a2 IBV OC 
Al 7 XI © supp 
cyl 


fea 
6 


cr2 J cont im ry 
Cc 
TOI 
i Gi 5p Daal ] 1475 HZ 


TO 
CPE 


poo n 

| 

TD | TD2 TONE RECEIVED 

| | Se bi Carron 
ETO 

| —9 ey 

| KS+20445,L3 RTD CONTROL 

SIG UNIT ; : RE LEADS 

| een ea, ener ee FOR 

| | Sa es SRU SIGNALING 
= UNIT 

| +H12—+ > 10 

[es Sed te ed] 


% INSULATE AND STORE 

t STORED LOCATION 

# INSTALL THESE LEADS BETWEEN CONN BLOCK AND CONTROL UNIT. 
§ SPARE CONDUCTORS IN DSON MOUNTING CORD. 


Fig. 6—Typical Connections for KS-20445, List 1 (2W), SU6 or List 2 (2W) SU6 and SU3, Control Unit and 
Multiline Key Telephone Set 565HK and 2565HK¢ 


Page 13 


SECTION 463-340-100 


TABLE B 


TELEPHONE SET RECEIVER MUTING CONNECTIONS (VCA SU7) 


All 200 series except: GN (Ind Coil) R (Ind Coil) 
200 series using | - 
685A sets GN (Network) B (Network) 


GN (Ind Coil) R (Ind Coil) 


All 300 series except: 


332C E (Ring Term. Strip) R (Ind Coil) 


All 400 series except: GN (Ind Coil) } pine Cony 
462AC, 466AC W (Dial) | R (Ind Coil) 


All 500, 1500 and 
2500 series 


GN (Network) R (Network) 


All 600 series except: GN (Network) B aNeOWOE) 
610A Term. 1 of TS2 Term. 2 of TS2 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-340-101 
Issue 5, November 1975 


PROTECTIVE CONNECTING ARRANGEMENTS 
RDMZR AND RDY 


1. GENERAL 


1.01. This section provides identification, installation, 

operation, maintenance and connection 
information for the KS-20721, List 1 and List 2 
general purpose station couplers when used in 
Protective Connecting Arrangements (PCA) RDMZR 
and RDY. 


1.02 This section is reissued to: 
e Change test procedure 
e Revise Ordering Guide 
e Remove extra circuit packs from Fig. 5 
e Add note to Table B 


e Clarify use of KS-20721, List 12 voice 
control—see 4.03(c) 


e Replace the term Voice Connecting Arrangement 
(VCA) with Protective Connecting Arrangement 
(PCA). 


1.03 The KS-20721 station coupler (Fig. 1) is used 

to provide services similar to those provided 
by the KS-19522 recorder coupler for answering 
sets and recorders. However, the plug and wiring 
connections may be different and substitution should 
not be made without customer approval. 


1.04 The customer should be informed by the 
manufacturer or supplier of the equipment 
as to the proper PCA to be used with his equipment. 


1.05 Ifthe customer wants a copy of the Technical 

Reference which covers any of the above 
PCAs, the customer should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


106 Lettered Steps: A letter a, b, c, etc, 

added to a step number in Part 5 of this 
section indicates an action which may or may not 
be required depending on local conditions. The 
condition under which a lettered step or a series 
of lettered steps should be made is given in the 
ACTION column, and all steps governed by the 
same condition are designated by the same letter 
within a test. Where a condition does not apply, 
all steps designated by that letter should be omitted. 


1.07. The KS-20721 station coupler is a general 

purpose station coupler used with several 
different PCAs. Only features and options used 
with the arrangements in Table A are covered. 
Avoid alteration of the PCAs to provide services 
other than their design intent. 


1.08 Protective Connecting Arrangements 

RDMZR and RDY: These connecting 
arrangements pprovide the means for automatically 
connecting customer-provided (CP) answer-only 
terminal equipment; typically, answering sets, 
recorded dictation equipment, and loudspeaker 
paging systems, to the telecommunications network. 
PCA RDY has all the features of RDMZR and, by 
means of the List 12 voice control, provides automatic 
volume limiting on incoming calls and voice controlled 
disconnect for customer-provided equipment (CPE) 
that are not equipped with that feature.¢ 


1.09 An associated telephone company telephone 

set may make a normal outgoing call with 
either of the arrangements when the station coupler 
is not in operation. 


1.10 The KS-20721, List 15 test set is used to 
test the station coupler. 


1.11. This issue of the section is based on the 
following drawing: 


SD-69903-01, Issue 5B—KS-20721 Station 
Coupler 


NOTICE 
Not for use or disclosure outside the 
Bell System except under written agreement 


Printed in U.S.A. 
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TELEPHONE CO. 
CONNECTIONS 


SCREW 


Jl FOR CUSTOMER 
CONNECTIONS 


Fig. 1—KS-20721, List 1 and List 2 Station Coupler 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing(s), 
reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 
PURPOSE 


e To provide facilities for connecting various 
types of CPE to the telephone line 


e To limit excessive signal levels from CPE 
and to provide protection for telephone 
company personnel and facilities against 
hazardous voltages to insure longitudinal 
balance and to repeat network control 
signaling. 


APPLICATION 
e Used to connect a CP recorder and/or 
announcement set to an exchange line for 
2-way transmission. 
ORDERING GUIDE 
» Basic Units 


e Coupler, Station, KS-20721, Ll (Fig. 1 and 
2)—used for PCA RDMZR 


e Coupler, Station, KS-20721, L2 (Fig. 1 and 
3)—used for PCA RDY 


The List 2 comes factory equipped with 
the KS-20721 L1 station coupler, KS-20721 
L12 voice control, and KS-20721 L10 hinge 


assembly. The three units may also be 
ordered separately and assembled in the 
field (see 2.02 and 2.03). 

Optional Units 


When coupler is to be powered by telephone 
- company, provide: 


e Transformer, 2012B (one per coupler) 
or 
e Unit, Power, 19-Type (or equivalent de 
supply) for multiple installations (see 3.09). 
Associated Apparatus 


e Battery, KS-6571 (or equivalent)—required 
for testing if coupler is powered by CPE 


e Set, Test, KS-20721, List 15 (Fig. 5)—see 
2.05 


e Set, Test, Hand, 1013A (or equivalent) 


e Tool, KS-19192, List 1 (not required on later 
model units which have slotted cover screws).@ 


DESIGN FEATURES 


2.01 The KS-20721 station coupler provides the 
following features: 


e DC isolation and high-voltage surge protection 
e 20-Hz ringing detection 


e Network control signaling (off-hook and 
disconnect) 


e 2-way voice transmission 
e Voice-controlled disconnect (RDY only) 
e AC or DC powered. 


2.02 The KS-20721, List 1 station coupler (Fig. 2) 

is the basic unit designed to be field equipped 
with a KS-20721, List 10 hinge assembly for mounting 
the optional circuit pack. The circuit pack is 
equipped with quick connect connectors for easy 
installation. 
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2.03 The KS-20721, List 2 station coupler (Fig. 3) 
consists of a KS-20721, List 1 station coupler 

with a KS-20721, List 10 hinge assembly and 

KS-20721, List 12 voice control, factory installed. 


2.04 The List 12 voice control (Fig. 4) consists 

of a speech detector and a 13-second timer 
that is kept reset by pulses from the speech 
detector when voice signals are present on the 
telephone line. In the absence of speech signals, 
the timer will time out in approximately 13 seconds 
disconnecting the coupler from the line. However, 
the CO receiver off-hook tone generator, if applied 
to the line, will prevent operation of the List 12 
voice control. An automatic volume limited (AVL) 
amplifier is part of the speech detector and provides 
a relatively constant —5 dBm speech level at 600 
ohms to leads AVL and ground. The customer 
may use this AVL amplifier to drive a tape recorder, 
paging system, or other equipment. pThe List 12 
voice control is provided only with PCA RDY to 
provide the features of the Y option (see Tables 
A and C).@ 


2.05 The KS-20721, List 15 test set plugs into 

the connector on the station coupler and is 
used with a 1013A hand test set (or equivalent) to 
test the operation of the coupler independent from 
the CPE (Fig. 5). 


3. INSTALLATION—KS-20721, LISTS 1 AND 2 
STATION COUPLERS (Refer to Tables A and B.) 


3.01 The location and method of installing the 
KS-20721 station coupler shall be consistent 
with standard practices. The KS-20721 station 
coupler is designed for wall or shelf mounting, 
weighs 4 lbs, measures approximately 9 inches 
square by 38 inches deep, and has a metal base 
with plastic cover. (Cover screws require KS-19192, 
List 1 tool for early models, screwdriver for later 
models, and may be changed by the installer.) 


Early models had special quarter turn 
fasteners; current models have 
conventional captive screws which 
fasten clockwise and release when 
turned counterclockwise. On the early 
models, turn fasteners clockwise only 
to open or close. (Fastener may break 
if turned counterclockwise.) 


3.02 A 15-pin connector (J1, Fig. 1) is located on 
the base of the unit to connect the transmission 
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SCREW 
TERMINALS 


THIS SCREW 
MAY BE USED 
TO GROUND 
CIRCUIT 


2012B TRNSF 
(I9-TYPE POWER UNIT) 


OPTION 
CONNECTIONS 


SSO SOLEIL ELL EDEL AEA LALA DLA LILO! DERE LE DEAS ARIE IAAL 


Fig. 2—KS-20721, List 1 Station Coupler, Cover Removed 


path and control leads to the CPE by means of a 
CP cable equipped with an ITT-Cannon Electric or 
Cinch Mfg. Co. No. DA-19603-403 plug with Hood 
No. DA-51225-1. Screw terminals on the left side 
of the printed circuit board (Fig. 2) provide 
connections to the CO line, telephone set, and 
2012B power transformer (or power supply). Flexible 
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jumper leads with connectors provide for installation 
options. 


3.03 The station coupler should be located in a 

place mutually agreeable to the customer 
and telephone company, readily accessible for 
maintenance, and convenient for customer connection. 
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FASTENER 


KS$-20721, LI2 
VOICE CONTROL 
CIRCUIT PACK 


KS-20721, LIO 
HINGE ASSEMBLY 


KS-20721,LIO (ae, 
HINGE 
ASSEMBLY 


KS-20721,LIO 
HINGE 
ASSEMBLY 


Fig. 3—KS-20721, List 2 Station Coupler 
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V3(G) 


VSI(R) vate 


V2(BL) 


» X 
GI(BK) | 


V4 (BR) 


Fig. 4—KS-20721, List 12 Voice Control 


»When a telephone set is associated with the 
coupler, locate coupler within 5 feet of telephone 
set, if practicable.¢ When mounting coupler with 
screws, do not overtighten and bend base. Mount 
the unit close to a 115V ac convenience outlet not 
under control of a wall switch when power is 
provided by a 2012B transformer or 19-type power 
unit. 


Complete all installation work before 
connecting the power supply or 
connecting the CPE. 


3.04 pOptions: Provide the wiring options given 

in Table A. The features provided by these 
options are explained in Table C. These are the 
only options that are to be provided. Wire the 
options by moving the flexible jumpers with 
connectors to the terminals in Table B. Unused 
leads should be stored on the terminals given in 
Table B. For PCA RDY, if the KS-20721 List 12 
is to be field installed, proceed with the circuit 
pack installation given below.@ 


3.05 Circuit Pack Installation: For PCA RDY 
installations where the KS-20721, List 2 is 
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not used, the List 12 must be added to the List 1 
as follows: 


(1) Remove the cover from the station coupler 
using the KS-19192, List 1 tool or screwdriver. 


(2) Attach KS-20721, List 10 hinge assembly to 
the four corner screws mounting the List 1 
board. Refer to Fig. 3. 


(3) The installer can mount the circuit pack on 

the internal mounting frame formed by the 
hinge assembly. Place board in correct position 
on frame (refer to Fig. 3 or cover label) and 
secure with four corner mounting screws furnished 
with circuit pack. 


(4) Connect the flexible jumper leads on List 1 

board to provide the required options called 
for in Table A by using the connecting information 
given in Table B (see 3.04). 


(5) Provide option Y by plugging the connecting 

leads from the List 12 board into corresponding 
terminals on List 1 board per Table B and Fig. 4. 
Dress leads to avoid interference with boards 
and cover and secure leads with cable clamp 
provided. 


(6) Close hinge assembly and fasten the two 
top corner fasteners; replace cover. 


Connections 


3.06 If an associated telephone company telephone 

set(s) is supplied, connect the telephone set 
mounting cord directly to station coupler; otherwise, 
interconnect set and station coupler using D station 
wire. Secure telephone set mounting cord or D 
station wire to clamp at lower left corner of station 
coupler. All telephone sets on line must be connected 
to Tl and R1 of coupler. 


If there is no telephone set on the 
line, use a ringer simulator (to prevent 
line testing open). Use an AA-1A 
ringer simulator. If not available, an 
EIC ringer installed and silenced as 
described in Section 501-251-100 may 
be used. 


3.07. Connect the CO line to screw terminals T 
and R. Finger-tighten all unused terminal 
screws.@ 


ISS 5, SECTION 463-340-101 


L-!l2 VOICE 
CONTROL CIRCUIT PACK 


KS-2072I HAND 
STATION TEST SET 
COUPLER lO13A 


/ 


TELEPHONE SET 
CONNECTIONS 


- 
é 
c 
ee 
~~ 


LIS 
TEST SET 


Fig. 5—KS-20721, List 2 Station Coupler With KS-20721, List 15 Test Set and 1013A Hand Test Set¢ 


STABLE A@ 


OPTION TABLE 
(SEE NOTE) 


PROTECTIVE TYPICAL KS-20721 REQUIRED 
CONNECTING CUSTOMER PROVIDED STATION COUPLER WIRING 
ARRANGEMENT EQUIPMENT LIST NUMBERS OPTIONS* 


Note: Do not provide options other than those shown required. 
* Features described in Table C. 


+7 List 2 consists of Lists 1, 10, and 12. 
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> TABLE Bé 
WIRING OPTIONS FOR FIELD INSTALLATION 


OPTION 
LEADS 


FROM 
TERMINAL 


LEADS ON L1 


LEADS ON L12 


A 
ee 
; 


cae 
_ 
faa 
bow 
aS 
ed 
= 


* These leads originate from J1 connector. 
f+ Verify that leads are stored on these terminals when not in use. 
t Options Q and Z are factory-wired. 


Power 


3.08 Power for the coupler may be supplied either 

by the telephone company or the customer. 
If power is supplied by the telephone company, 
either a 2012B transformer or suitable de supply 
(19-type or equivalent) may be used. 


3.09 A 2012B transformer must not be used to 

supply more than one coupler. A suitable 
de supply (19-type or equivalent) can supply a 
maximum of 25 PCA RDMZR or 21 RDY connected 
to the de signal output. The de power supply 
should be of the current limiting type, or it should 
be connected through a 20-ohm, 1-watt resistor to 
provide current limiting. The power supply may 
be connected with either polarity to the AC1 and 
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AC2 terminals. ypThe internal, full-wave bridge 
rectifier will apply the correct voltage polarity to 
the station coupler. Do not ground either 
terminal of the power supply. (Due to noise 
considerations, a power supply used in this application 
is an exception to the grounding instructions in 
Section 167-440-201.) Power supply current drain 
of the KS-20721, List 1 station coupler in the PCA 
RDMZR is .060 ampere operating current, .012 
ampere standby current, and 1 ampere initial surge 
current. Adding the List 12 voice control to the 
List 1 coupler increases the operating current to 
.070 ampere total.¢ 


3.10 Line noise pickup, cross-talk, etc, may occur 
between units connected to a common power 
supply. When this occurs, it may be cleared by 
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TABLE C 
WIRING OPTION FEATURES 


grounding the housing of each station coupler. The 
circuit board mounting screw below terminal Al 
may be used for grounding the circuit. 


3.11 When power is supplied by a 2012B transformer 

(or 19-type power unit), a current limited, 
positive de voltage source is provided to the customer 
on lead Bl (ground return on lead B2) furnishing 
a charging current of 2.5 milliamperes which may 
be used to keep a CP rechargeable battery (18V, 
150 to 500mA) charged during normal operation to 
provide power when commercial power fails. If 
the customer furnishes power, 21 +5 volts de 
must be connected to leads B1 and B2 through 
plug (P1). 


3.12 After installation is completed, perform tests 
given in Part 5 to check for proper operation 
before CPE is connected. 


4. OPERATION 
General 


4.01 The KS-20721, List 1 station coupler (Fig. 6) 

consists of a 20-Hz ringing signal detector 
operating ringup (RU) relay, a supervisory control 
circuit operating line transfer (TR) relay, dial pulsing 
(PR) relay, CPC relay, a transmission circuit 
consisting of two transformers in tandem, a peak 
voltage limiter, and a power supply rectifier and 
filter circuit. 


4.02 When 20-Hz ringing is detected by the ring 
detector circuit, relay RU will operate for 


OPTION FEATURE 


Provides for direct control of line relay PR for DC 
pulse repeating. 
Connects RU relay to ring detector. 


Connects transmission circuit to tip side of telephone 
line. Used with option R to provide an isolated con- 
tact closure to customer over leads RU1 and RU2. 


Adds List 12 circuit to provide voice controlled dis- 
connect supervision and volume limited output to 
CP equipment. 


approximately 1 second during each 2-second ringing 
cycle closing leads RU1 and RU2 to indicate ringing 
to the CPE. The ring detector circuit also causes 
PR relay to operate and hold for about 4 seconds. 
The CPE may answer the call by: 


(a) Closing leads OH1 and OH2, or 


(b) Closing lead ANS to lead B1+ momentarily 
(at least 1 second). 


Performing (a) causes TR relay to operate, seizing 
the line, since PR relay was already operated by 
the ring detector. Performing (b) causes PR relay 
to stay operated and causes TR relay to operate. 
Telephone line current operates CPC relay which 
causes PR and TR relays to stay operated after 
lead ANS is disconnected from lead B1l+. Either 
of the two actions listed above will cause the coupler 
to terminate the telephone line and answer the 
incoming call. Two-way transmission is provided 
immediately upon line seizure; leads TR2 and TR3 
are opened, and leads TR1 and TR2 are closed 
indicating line seizure. When the ANS lead is 
closed to B1+ to answer the call, leads OH1 and 
OH2 must not be connected. Line current must 
be present at all times for operation of the 
connecting arrangement. If line current is interrupted 
momentarily, inadvertently or otherwise, after using 
the ANS and B1-+ leads to establish line seizure, 
a disconnect signal will be given to the CPE via 
the status leads (TR1, TR2, TR8). 
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NOTES: 


I CIRCLED LETTERS @), (R), ETC DENOTE WIRING OPTIONS 
2.P1 1S CUSTOMER PROVIDED PLUG. 


Fig. 6—KS-20721 Station Coupler, Internal Wiring Options¢ 


LOL-OVE-E9b NOILDIS 


Disconnect Incoming Call 


4.03 The coupler will remain connected to the 
telephone line until: 


(a) The CPE opens the closure between leads 
OH1 and OH2. 


(b) The CPE closes lead DIS to lead B2— 


(c) List 12 voice control causes disconnect when 
speech is absent for approximately 13 seconds. 


(d) The CO times out following calling party 

disconnect and momentarily opens the line 
toward the coupler (the CPE must have answered 
using ANS and Bl+ and there must be no 
closure between OH1 and OH2). 


Any of the actions described cause TR and PR 
relays to release, disconnecting the coupler from 
the line. 


The open signal described in (d) above 
is not given by every CO. If the 
customer requires disconnect, he must 
order PCA RDY. 


List 15 Test Set 


4.04 The List 15 test set (Fig. 5 and 7) used with 

the 1013A hand test set (or equivalent) and 
a connecting cable terminated in a plug for connection 
to the station coupler permits checking of the 
coupler independent of the CPE. 
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4.05 When detailed circuit description and operation 
information is required, refer to CD- and 
SD-69903-01. 


5. MAINTENANCE 


5.01 When trouble is reported, verify that: 


e Customer connector plug is secure in coupler. 


e Power is being supplied to station coupler 
either by telephone company or CPE. 


e Leads to CO line and telephone set are 
secure. 


e CO pair and telephone set are good. 


e Wiring options and coupler connections are 
correct. (Refer to Table B and Fig. 8.) 


5.02 After performing steps in 5.01, if trouble 
still exists, perform the following test. 


5.03 Apparatus Required: 
e List 15 test set 
e 1013A (or equivalent) hand test set 


e KS-6571 (or equivalent) battery Gf coupler 
is powered by CPE). 
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Fig. 7—KS-20721, List 15 Test Set Schematic 
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Fig. 8—KS-20721 Station Coupler, Simplified Schematic¢ 
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5.04 Preparation: 


4a 


5.05 
STEP 


6 


10 


11 


12 
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a> Make all tests with CPE disconnected. 


ACTION 


Remove cover of station coupler using KS-19192, 
List 1 tool or screwdriver. 


Rotate selector switch on List 15 test set to 
OFF. 


Connect a 1018A (or equivalent) hand test set 
to terminals provided on test set (Fig. 5). 


If coupler is normally powered by CPE— 
Use a 24V (KS-6571 or equivalent) battery 
and connect the pin-tipped red lead from the 
test set to +24V and black lead to —24V. 


Connect test set plug to receptacle on station 
coupler. 


Tests—RDMZR and RDY 


ACTION 
Connect alligator clip on wire coming from 
the test set plug to the positive (+) terminal 
of capacitor C17 in the station coupler (Fig. 5). 
Operate switch on hand test set to MON. 


Rotate selector switch of test set to position 
2: 


Operate switch on hand test set to TALK. 


Using the hand test set, dial the local test 
desk and request the testman to call back; 
proceed with Step 11 immediately. 


Operate switch on hand test set to MON. 


Rotate selector switch of test set to position 3. 


VERIFICATION 


White lamp extinguished. 
Red lamp extinguished. 


VERIFICATION 


White lamp lighted. 
Dial tone heard in hand test set receiver in 
approximately one second. 


White lamp extinguished. 


STEP 


13 


14 


15 


16b | 


17b 


19¢ 


20¢ 


2l1c 


22¢ 


23 


ACTION 


Testman returns call. 


Rotate selector switch of test set to position 
5 to answer call. 


Operate test set switch to TALK position. 


If testing PCA RDMZR— 
Rotate selector switch of test set to position 
6. 


Request testman to release the line and 
immediately operate switch on hand test set 
to MON. 


Wait for disconnect. 


When the coupler is connected to a SXS 
office, a loop current interruption may 
occur almost immediately after the calling 
party disconnects. The hand test set 
must be set to MON very quickly to catch 
the open indication and extinguish the 
white lamp. Not all central offices give 
an open indication upon disconnect. This 
should be considered before a coupler is 
replaced as defective. 


If testing PCA RDY— 
Request the testman to disable his transmitter 
while retaining talk battery on the line. 


Operate switch on hand test set to MON, wait 
20 seconds, then operate switch to TALK. 


Rotate selector switch of test set to position 
6 and talk for at least 10 seconds and request 
testman to remain silent for 20 seconds, then 
disconnect by operating hand test set switch 
to MON. 


After talking, immediately operate switch on 
hand test set to MON and wait for disconnect. 


Rotate selector switch of test set to position 
i 
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VERIFICATION 


White lamp flashes in unison with ringing 
cycle. 


White lamp lighted. 


White lamp extinguished within 1 minute 
(indicates disconnect). 


White lamp remains lighted. 


White lamp extinguished in approximately 18 
seconds after talking ends. 


White lamp remains extinguished. 

(If white lamp lights, verify that switch on 
hand test set is in MON position. Rotate 
selector switch of test set back to position 6, 
wait for lamp to extinguish, then rotate back 
to position 7 and proceed with test.) 


Page 15 


SECTION 463-340-101 


STEP 


24 


25c¢ 


26b 
27 


28 


29 


5.06 


ACTION 


Rotate selector switch of test set to position 
8. 


If testing PCA RDY— 

Rotate selector switch of test set to position 9. 
(The 13-second time-out starts at this time 
and may: cause disconnect. If this happens, 
rotate selector switch to position 8, then back 
to 9, and proceed with test.) 


If testing PCA RDMZR— 
Rotate selector switch of test set to position 9. 


Rotate selector switch of test set back to 
position 8. 


Rotate selector switch of test set to OFF. 


Disconnect test set from station connector 
and reconnect CPE. 


If coupler does not meet the above tests, 


replace coupler and/or circuit pack. 


5.07 


If the tests are satisfactory, remove all test 


connections, restore circuit to normal, and 
follow local reporting procedures for CP trouble. 
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VERIFICATION 


White lamp lighted. 

Dial tone heard in hand test set receiver. 

(If there is an abnormal delay before proceeding 
to the next step, some offices may return a 
dial tone time-out indication. If this happens, 
rotate selector switch to OFF, then back to 
position 8; dial tone will return; proceed with 
test.) 


White lamp remains lighted. 
Dial tone level is increased. 


White lamp remains lighted. 
Dial tone silenced. 


White lamp remains lighted. 


White lamp extinguished. 


BELL SYSTEM PRACTICES 
AT &TCo Standard 


le 


1.001 


ADDENDUM 463-340-102 
Issue 1, December 1976 


PROTECTIVE CONNECTING ARRANGEMENTS 
SU6AQ AND STS 
KS-20721 STATION COUPLER 


GENERAL 


This addendum supplements Section 
463-840-102, Issue 3. Place this pink sheet 


ahead of Page 1 of the section. 


1.002 


This addendum is issued to combine step 
8 with step 7 and to renumber steps 9 


through 14 in paragraph 5.05. 


5.05 Tests—SU6AQ and STS 


STEP 


4 


10 


12 


13 


ACTION 


Connect test set plug to receptacle on station 
coupler and connect alligator clip on wire 
coming from test set plug to terminal VF4 in 
the station coupler (Fig. 5). 


Rotate selector switch of test set to position 
8. 


Rotate selector switch to OFF. 


Operate switch on 1013A hand test set to 
TALK and connect its leads to the terminals 
provided on the List 15 (Fig. 5). Rotate 
selector switch to position 1. 


Using the hand test set, dial the local test 
desk and request the testman to call back. 
Proceed immediately to step 9. 


Rotate test set switch to position 38. 


Testman returns call. 


Rotate test set switch to position 1 and answer 
call on 1018A. 


Rotate test set switch to OFF. 


Disconnect test set from station coupler, replace 
cover, and reconnect CPE. 


NOTIC 


2. CHANGES TO SECTION 


2.001 


On Page 13, change paragraph 5.05 to read 
as follows: 


VERIFICATION 


White lamp extinguished. 


White lamp lighted. 


White lamp extinguished. 


White lamp lighted. Dial tone heard in hand 
test set receiver. 


White lamp extinguished. 


White lamp flashes in unison with ringing 
cycle. 


White lamp lighted. 


White lamp extinguished. 


Not for use or disclosure outside the 
Bell System except under written agreement 


Printed in U.S.A. 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-340-102 
Issue 3, October 1975 


PROTECTIVE CONNECTING ARRANGEMENTS 
SU6AQ AND STS 
KS-20721 STATION COUPLER 


1. GENERAL 


1.01 This section provides identification, installation, 

operation, maintenance and connection 
information for the KS-20721, List 1 and List 3 
general purpose station couplers which are used to 
connect customer-provided (CP) alarm systems in 
Protective Connecting Arrangements (PCA) SU6AQ 
and STS. (Suffixes AV, QT, and VT have been 
deleted.) 


1.02 This section is reissued to: 


e Rate KS-20721, List 11 pulse corrector MD 
and remove references to its use 


e Revise Tables A, B, and C 
e Change Fig. 3, 5, 6, 7, and 8 


e Replace the term Voice Connecting Arrangement 
(VCA) with Protective Connecting Arrangement 
(PCA) 


e Add current drain requirements to 3.09. 


1.03 The KS-20721 station coupler (Fig. 1) is used 

to provide services similar to those provided 
by the KS-20008 control unit (MD) and the KS-20445, 
List 1 control unit for alarm systems. However, 
the plug and wiring connections may be different 
and substitution should not be made without customer 
approval. 


1.04 The customer should be informed by the 
manufacturer or supplier of the equipment 
of the proper PCA to be used with his equipment. 


1.05 If the customer wants a copy of the Technical 

Reference which covers any of the above 
PCAs, the customer should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


106 Lettered Steps: A letter a, b, ¢, ete, 

added to a step number in Part 5 of this 
section indicates an action which may or may not 
be required depending on local conditions. The 
condition under which a lettered step or a series 
of lettered steps should be made is given in the 
ACTION column, and all steps governed by the 
same condition are designated by the same letter 
within a test. Where a condition does not apply, 
all steps designated by that letter should be omitted. 


1.07. The KS-20721 station coupler is a general 

purpose station coupler used with several 
PCAs. Only the features and options applying to 
the arrangements shown in Table A are covered. 
Avoid alteration of the PCA to provide services 
other than design intent. 


1.08 Protective Connecting Arrangement SU6GAQ: 

This connecting arrangement is intended to 
connect customer-provided equipment (CPE) capable 
of either originating or receiving calls, or both, 
and typically providing alarm systems to the 
telecommunication network. 


1.09 Protective Connecting Arrangement STS: 

This connecting arrangement is typically 
used with CP alarm systems that transmit supervisory 
tones. 


1.10 An associated telephone company telephone 

set may make a normal outgoing call with 
any of the arrangements if the station coupler is 
not in operation. 


1.11 The KS-20721, List 15 test set may be used 
to test the station coupler. 


1.12 This issue of the section is based on the 
following drawing: 


SD-69903-01, Issue 5B—KS-20721 Station Coupler 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing, 


NOTICE 


Not for use or disclosure outside the 


Bell System except under written agreement 


Printed in U.S.A. 


Page 1 


SECTION 463-340-102 


Page 2 


mh, TELEPHONE CO. 


CONNECTIONS 


SCREW JI FOR CUSTOMER 
CONNECTIONS 


Fig. 1—KS-20721, List 1 or List 3 Station Coupler 


®TABLE A@ 
OPTION TABLE § 


PROTECTIVE TYPICAL pice REQUIRED 
CUSTOMER STATION 
CONNECTING WIRING 
ARRANGEMENT PROVIDED COUPLER OPTIONS* 
EQUIPMENT LIST NO. 


SU6AQ Alarm Systems Qi, R, Zt 


Alarm System 
With Tone Qt, R, T, Zt 


Signaling 


* Features described in Table C. 
+ List 3 consists of Lists 1, 10, and 13. 
t Options Q and Z are factory-wired. 


§ Never provide more than required wiring options. 


reference should be made to the SDs to determine 
the extent of the changes and the manner in which 
the section may be affected. 


2. IDENTIFICATION 
PURPOSE 


e To provide facilities for connecting various 
types of CPE to the telephone line 


e To limit excessive levels from CPE, to 
provide protection for telephone company 
personnel and facilities against hazardous 
voltages, to insure longitudinal balance, and 
to provide for network control signaling. 


APPLICATION 
e Used to connect a CP alarm system to a 
central office (CO) exchange line or PBX 
station line. 
ORDERING GUIDE 


Basic Units 


e Coupler, Station, KS-20721, Ll (Fig. 1 and 
2). Used for PCA SU6AQ. 


e Coupler, Station, KS-20721, L3 (Fig. 3). 
Used for PCA STS. The L8 comes 
factory-wired with the three units listed 
below. These three units may also be ordered 
separately and assembled in the field. (See 
2.03 and 2.04.) 

Coupler, Station, KS-20721, Li 
Assembly, Hinge, KS-20721, L10 (Fig. 3) 
Limiter, KS-20721, L13 (Fig. 4) 


2.01 If coupler is to be powered by telephone 
company, provide: 


e Transformer, 2012B (one per coupler) 
or 
e Unit, Power, 19-type (or equivalent de supply) 


when required for multiple coupler 
installations—see 3.09. 
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Associated Apparatus 
e Set, Test, KS-20721, L15 (Fig. 5)—see 2.06. 
e Set, Test, Hand, 1013A (or equivalent). 


e Battery, KS-6571 (or equivalent)—required 
for testing if coupler is powered by CPE. 


e Tool, KS-19192, L1 (not required on later 
model units which have slotted screws). 


DESIGN FEATURES 


2.02 Protective Connecting Arrangements SU6AQ 
and STS provide the following features: 


e DC isolation and high-voltage surge protection 
e 20-Hz ringing detection 


e Network control signaling (off-hook, dial 
pulse, tone address signaling, and disconnect) 


@ 2-way voice transmission 
e AC or DC powered 


e Can be powered by either telephone company 
or CP power supply. 


2.03 The KS-20721, List 1 station coupler (Fig. 2) 

is the basic unit which can be field equipped 
with a KS-20721, List 10 hinge assembly for mounting 
the optional circuit pack (Fig. 3). The circuit pack 
is equipped with quick connectors for easy installation. 


2.04 The KS-20721, List 3 station coupler consists 

of a KS-20721, List 1 station coupler with a 
KS-20721, List 10 hinge assembly and KS-20721, 
List 18 limiter (Fig. 4), factory-installed. 


2.05 The KS-20721, List 13 limiter circuit protects 

the telephone facilities from excessive tone 
signal levels from the CPE. Average power limiting 
is achieved by a photoresistor shunting the 
transmission path. A level detector drives current 
through the lamp controlling the photoresistor when 
the signal amplitude goes above —10 dBm. The 
List 18 limiter is added to the List 1 coupler by 
providing option T as shown in Table B. 
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OPTION 
CONNECTIONS 


Sores 


SCREW 
TERMINALS 


THIS SCREW 
MAY BE USED 
TO GROUND 
CIRCUIT 


20128 TRNSF CIRCUIT PACK FOR LIST 15 
(19—-TYPE POWER UNIT) CONNECTION TERMINALS TEST SET POWER 


Fig. 2—KS-20721, List 1 Station Coupler, Cover Removed, Used With PCA SU6AQ 
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(R) VF3 


(BL)AL 


G3(BK) 


ALI (G) 


AL2(Y) 


Fig. 4—KS-20721, List 13 Limiter 


2.06 The KS-20721, List 15 test set plugs into 
the connector on the station coupler and is 
used with a 1018A hand test set (or equivalent) to 


test the operation of the coupler independent of 
the CPE (Fig. 5). 


3. INSTALLATION—KS-20721, LISTS 1 and 3 STATION 
COUPLERS (Refer to wiring options shown in 
Table A and connections in Table B) 


3.01 The location and method of installing the 

KS-20721 station coupler shall be consistent 
with standard practices. The station coupler is 
designed for wall or shelf mounting, weighs 4 lbs, 
measures approximately 9 inches square by 8 inches 
deep, and has a metal base with plastic cover. 
(Cover screws require KS-19192, List 1 tool for 
early models, screwdriver for later models, and 
may be changed by the installer.) 
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Early models had special quarter-turn 
fasteners, current models have 
conventional captive screws which 
fasten clockwise and release when 
turned counterclockwise. On early 
models, turn fasteners clockwise only 
to open or close. Fasteners may break 
if turned counterclockwise. 


3.02 A 15-pin connector (J1, Fig. 1) is located on 

the base of the unit to connect the transmission 
path and control leads to the CPE by means of a 
CP cable equipped with an ITT-Cannon Electric or 
Cinch Manufacturing Company plug No. DA-19603-403 
(P1) with hood No. DA-51225-1. Screw terminals 
on the left side of the printed circuit board (Fig. 2) 
provide connections to the CO line, telephone set, 
and 2012B power transformer (or power supply). 
Flexible jumper leads with connectors provide for 
installation options. 


3.03 The station coupler should be located in a 

place mutually agreeable to the customer 
and telephone company, readily accessible for 
maintenance, and convenient for customer connection. 
When associated with a telephone company telephone 
set, the coupler should be within 5 feet of the 
telephone set, if practical. When mounting coupler 
with screws, do not overtighten and bend the base. 
Mount the unit close to a 115V ac convenience 
outlet not under control of a wall switch when 
power is provided by a 2012B transformer or 
19-type power unit. 


Complete all installation work before 
connecting the power supply or the 
CPE. 


3.04 Options: Provide the wiring options given 

in Table A. The features provided by these 
options are explained in Table C. These are the 
only options which are to be provided. Wire the 
options by moving the flexible jumper leads with 
connectors to the terminals given in Table B. 
Verify that the unused leads are stored on the 
proper terminals given in Table B. For PCA STS, 
if the KS-20721 List 18 is to be field-installed, 
proceed with the circuit pack installation procedures 
given below.@ 
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®OTABLE B4@ 


WIRING OPTIONS FOR FIELD INSTALLATIONS 


TO TERMINAL ON L1 BOARD 
OPTION 


FROM 
aio TERMINAL OPTIONS 


LOC 


a 
a 
< 
O 
ies} 
- 
oa! 
2 
©) 
2) 
QO 
< 
Lu 
= 


LIST 13 LIMITER 


* These leads originate from J-1 connector. 
+ Verify that leads are stored on these terminals when not in use. 


t Options Q and Z are factory-wired. 


CIRCUIT PACK INSTALLATION (PCA STS) List 1. To add this circuit pack, perform the 
following steps: 
3.05 For those installations for PCA STS where 
the KS-20721 List 3 with the factory-installed 
KS-20721 List 13 circuit pack is not used, the (1) Remove the cover from the station coupler 
KS-20721 List 13 must be added to a KS-20721 using the KS-19192, List 1 tool or screwdriver. 


Page 7 


SECTION 463-340-102 


OPTIONAL 


TELEPHONE SET 
CONNECTIONS 


CIRCUIT PACKS 


KS-2072I| HAND 
STATION COUPLER TEST SET 


TEST SET 


Fig. 5—KS-20721, List 3 Station Coupler With KS-20721, List 15 Test Set and 1013A Hand Test Set¢ 


(2) Attach KS-20721, List 10 hinge assembly to 
the four corner screws mounting the List 1 
board. Refer to Fig. 3. 


(3) Mount the circuit pack on the internal 

mounting frame formed by the hinge 
assembly. Place board in correct position on 
frame (refer to Fig. 3 or cover label) and secure 
with four corner mounting screws furnished with 
circuit pack. 


(4) Connect the flexible jumper leads on List 1 
board to provide the required options called 
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for in Table A by using the connecting information 
given in Table B. (See 3.04.) 


(5) Provide option T by plugging the connecting 

leads from circuit pack into corresponding 
terminals on List 1 board per Table B and Fig. 4. 
Dress leads to avoid interference with boards 
and cover and secure leads with cable clamp 
provided. 


(6) Close hinge assembly and fasten the two 
top corner fasteners. 


TABLE C4 


WIRING OPTION FEATURES 


Provides for direct control of line 
relay PR for dc pulse repeating. 


oR Connects RU relay to ring detector. 


Connects transmission circuit to tip 
side of telephone line. Used with 
option R to provide an isolated 
contact closure to customer over 
leads RU1 and RU2. 


Adds list 13 circuit to provide AGC 
limiting when customer transmits 
end-to-end nonvoice signals. 


CONNECTIONS 


3.06 If an associated telephone company telephone 

is used, connect telephone set mounting cord 
directly to station coupler; otherwise, interconnect 
set and station coupler using D station wire (see 
Fig. 8). Secure telephone set mounting cord or 
D station wire to clamp at lower left corner of 
station coupler. All station sets on the line must 
be connected to terminals R1 and T1 of coupler. 


If there is no telephone set on the 
line, use a ringer simulator to prevent 
line testing open. Use an AA-1A ringer 
simulator. If not available, an EF1C 
ringer installed and silenced as described 
in Section 501-251-100 may be used. 


3.07 Connect the CO line to screw terminals T 
and R. Lightly tighten all unused terminal 
SCrews. 


POWER 


3.08 Power for the coupler may be supplied by 

either the telephone company or the customer. 
If power is supplied by the telephone company, 
either a 2012B transformer or suitable de supply 
(19-type or equivalent) may be used. 


3.09 pA 2012B power transformer must not be 
used to supply more than one coupler. A 
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suitable de power supply (19C2 or equivalent) may 
be used to supply multiple couplers (a maximum 
of ten couplers per 19C2 power unit connected to 
the de signal [20-26V dc] terminals). The de power 
supply should be of the current limiting type, or 
it should be connected through a 20-ohm, 1-watt 
resistor to provide current limiting. The input 
power terminals, AC1 and AC2, may be connected 
to either the ac output of a single 2012B power 
transformer or to the de signal terminals of a 
19-type power unit, with either polarity. The 
internal bridge rectifier will apply the correct 
polarity to the station coupler. Do not ground 
either terminal of the power supply. The power 
supply current drain of the basic coupler (List 1), 
used with the PCA SU6AQ, is .060 ampere operating 
current, .012 ampere standby current, and 1 ampere 
initial surge. The current drain of the coupler 
(List 3) with the List 18 limiter, used with the 
PCA STS, is .150 ampere operating current, .015 
ampere standby current, and 1 ampere initial surge.@ 


3.10 Line noise pickup, cross-talk, etc, may occur 

between units connected to a common power 
supply. When this occurs, it may be cleared by 
grounding the housing of each station coupler. The 
circuit board mounting screw below terminal Al 
may be used for grounding the circuit. 


3.11 When power is supplied by a 2012B transformer 

(or 19-type power unit), a current limited, 
positive de voltage source is provided to the customer 
on lead B1+ (ground return on lead B2—) furnishing 
a charging current of approximately 2.5 milliamperes 
which may be used to keep a CP rechargeable 
battery (18V, 150 to 500 ma) charged during normal 
operation to provide power when commercial power 
fails. If the customer furnishes power, 21 +5 
volts de is connected to leads B1+ and B2— through 
plug (P1). 


3.12 After installation is completed, perform 
operational tests given in Part 5 to check 
for proper operation before CPE is connected. 


4. OPERATION 

GENERAL 

4.01 The KS-20721, List 1 station coupler (Fig. 
6) consists of a 20-Hz ringing signal detector 

operating ringup (RU) relay, a supervisory control 


circuit operating line transfer (TR) relay, dial pulsing 
(PR) relay, CPC relay, a transmission circuit 
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consisting of two transformers in tandem, a peak 
voltage limiter, and a power supply rectifier and 
filter circuit. 


OUTGOING CALL 


4.02 When the customer goes off-hook, the CPE 

provides a contact closure to the off-hook 
leads 0OH1 and QH2. After a 1-second delay, during 
which time the coupler will terminate a call originated 
from a phone connected to Tl and R1, the coupler 
will seize the telephone line and complete the 
2-way transmission path. The closure between 
leads OH1 and OH2 must be maintained for the 
duration of the call except during dial pulsing. 
The CPE maintains the closure until dial tone is 
returned before transmitting dial pulses. The List 
1 coupler repeats dial pulses through PR relay to 
the CO line. Two-way transmission is provided 
during line seizure; dial tone and call progress 
tones are returned to the CPE. The transfer leads 
are operated by the TR relay to indicate coupler 
status to the CPE. During line seizure leads TR1 
and TR2 are closed; leads TR2 and TR8 are opened. 
When the line is released, leads TR1 and TR2 are 
open and leads TR2 and TR3 are closed. | 


Disconnect Outgoing Call 


4.03 When the CPE goes on-hook by opening 
leads OH1 and OH2, relays PR and TR 
release to terminate the call. 


INCOMING CALL 


4.04 When 20-Hz ringing is detected by the ring 

detector circuit, relay RU will operate for 
approximately 1 second during each 2-second ringing 
cycle closing leads RU1 and RU2 to indicate ringing 
to the CPE. The ring detector circuit also causes 
PR relay to operate and hold for about 4 seconds. 
The CPE may answer the call by closing (and 
maintaining a closure) between leads OH1 and 
OH2. 


This causes TR relay to operate causing line seizure, 
since PR relay was already operated by the ring 
detector. Two-way transmission is provided 
immediately on line seizure; leads TR2 and TR3 
are opened, and leads TR1 and TR2 are closed 
indicating line seizure. 
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Disconnect Incoming Call 

4.05 The coupler will remain connected to the 
telephone line until it is caused to disconnect 

by removing the closure between leads OH1 and 

OH2. This causes TR and PR relays to release, 

disconnecting the coupler from the line. 

LIST 15 TEST SET 

4.06 The List 15 test set (Fig. 5 and 7), used 
with the 1018A hand test set (or equivalent) 

and a connecting cable terminated in a plug for 

connection to the station coupler, permits checkout 

of the coupler independent of the CPE. 

4.07. When detailed circuit description and operation 
information is required, refer to CD- and 

SD-69908-01. 

5. MAINTENANCE 

5.01. When trouble is reported verify that: 


e Customer connector plug is secure in coupler. 


e Power is supplied to station coupler with 
correct polarity, if supplied from CPE. 


e Leads to CO line and telephone set are 
secure. 


e CO pair and telephone set are good. 


e Wiring options and coupler connections are 
correct. (Refer to Table B and Fig. 8.) 


5.02 After performing steps in 5.01, if trouble 
still exists, perform test described in 5.05. 


5.03 Apparatus Required: 
e List 15 test set 
e 1018A (or equivalent) hand test set 


e KS-6571 (or equivalent) battery (if coupler 
is powered by CPE). 


5.04 Preparation: 


Make all tests with CPE disconnected. 
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a pe a a TO CP EQUIPMENT 


I 
H 
| 
TR PR @) @ ! 
N 
j 
i i 
| 
TEL l Che : 
LINE H 1 
| { 
: TR | 
O a | 
| 
VF3 i 
+ 
= 
LIST 13 ' on 
LIMITER TR 5 ¢——— | status 
G3 _ (BK) 
| OPTION ‘@) \ | | TR3 
| eos 
el | 
| I 
AL2 
j 
RI 
O | ; ANS 
2 op «NOT USED WITH 
TEL SET 14 ¢ 21S —_] Su6AQ AND STS 
OR RINGER ; 
SIMULATOR CONTROL | ] OFF HOOK AND 
TI CIRCUIT | OH2 DIAL PULSING 
O P4(Y) eo | 15 <i 
= | | 
a | | | 
| | 
P2 © | | 
| | 
| | 
| | 
| | 
FI | 
| | 
RING | | 
DETECTOR ® | | 
| 
| 
| F5 re @ (Ss) | IRUI 
Se 8) ls 
RU + | 
(BK) RU | | 
| - [ | | 
A (BR) = | | RINGING 
; | SIGNAL 
| 
Al | i 
TR F7 | | 
| | 
A2 (v) (2) (BL) RU2 
SHY 8 Gg ——. 
| 
tra + | | | 
| | 
| 5 glet 2 
20128 RECe SG DC SUPPLY 
PANS oe Th Tees F4,F5,F6,F7,F8, FIO, KI,K4,P2,M, AND N ARE | alee 
. , 1 ’ 2 ? ? ? ’ Be Bers 
eee ATER TERMINALS USED TO STORE LEADS THAT ARE NOT USED. \ cams ry) el. | OPTIONAL} 
UNIT 2. Pl IS CUSTOMER PROVIDED PLUG. a 


Fig. 6—KS-20721 Station Coupler, Internal Wiring Options¢ 
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Fig. 7—KS-20721, List 15 Test Set Schematicg 
STEP ACTION VERIFICATION 
1 Remove cover of station coupler using KS-19192, 
List 1 tool or screwdriver. 
2 Rotate selector switch on List 15 test set to 
position 7. 
3a If coupler is normally powered by CPE— White lamp extinguished. 
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Use a 24V (KS-6571 or equivalent) battery 


Red lamp extinguished. 


STEP 


5.05 


STEP 


4 


5.06 


5.07 


ACTION 


and connect the pin-tipped red lead from the 
test set to +24V and black lead to —24V. 


Tests—SUGAQ and STS 


ACTION 
Connect test set plug to receptacle on station 
coupler and connect alligator clip on wire 
coming from test set plug to terminal VF4 in 
the station coupler (Fig. 5). 


Rotate selector switch of test set to position 
8. 


Rotate selector switch to OFF. 

Operate switch on 1018A hand test set to 
TALK and connect its leads to the terminals 
provided on the List 15 (Fig. 5). 

Rotate selector switch to position 1. 

Using the hand test set, dial the local test 
desk and request the testman to call back. 
Proceed immediately to step 10. 

Rotate test set switch to position 8. 

Testman returns call. 

Rotate test set switch to position 1 and answer 
call on 1013A. 

Rotate test set switch to OFF. 


Disconnect test set from station coupler, replace 
cover, and reconnect CPE. 
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VERIFICATION 


VERIFICATION 


White lamp extinguished. 


White lamp lighted. 


White lamp extinguished. 


White lamp lighted. 


Dial tone heard in hand test set receiver. 


White lamp extinguished. 


White lamp flashes in unison with ringing 
cycle. 


White lamp lighted. 


White lamp extinguished. 


If coupler does not meet the above tests, 
replace coupler and/or circuit pack. 


If the tests are satisfactory, remove all test 
connections to restore circuit to normal and 


follow local reporting procedures for CP trouble. 


Ler Do not attempt any test or repair to 
the CPE. 


5.08 When in the repairman’s judgment the 

trouble is located in the CPE, the Repair 
Service Bureau should be notified so that proper 
Maintenance of Service Charge billing can be initiated 
as outlined in Section 660-101-312 entitled Maintenance 
of Service Charge on Services With Customer-Provided 
Equipment (CPE). 
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Fig. 8—KS-20721 Station Coupler, Simplified Schematic¢ 
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AT&TCo Standard 


ADDENDUM 463-340-103 
Issue 1, October 1975 


VOICE CONNECTING ARRANGEMENT STC 
KS-20721 STATION COUPLER 


2. CHANGES TO SECTION 


1. GENERAL 
1.001 This addendum supplements Section 2.001 
463-840-103, Issue 2. 
1.002 This addendum is issued to revise paragraph 
2.04, rate the KS-20721, List 11 pulse 
corrector MD, and_remove all references to the 
List 11 and option (V). 
NOTICE 


On page 2, revise paragraph 2.04 to read 
as follows: 


Under present percent break requirements, 
the List 11 pulse corrector is not required. 
The pulse corrector has therefore been 
rated Manufacture Discontinued (MD) and 
should not be installed with VCA STC. 


Not for use or disclosure outside the 
Bell System except under written agreement 


Printed in U.S.A. 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-340-103 
Issue 2, March 1974 


VOICE CONNECTING ARRANGEMENT STC 
KS-20721 STATION COUPLER 


1. GENERAL 


1.01 This section provides identification, installation, 

operation, maintenance and connection 
information for the KS-20721, List 1 and KS-20721, 
List 4 general purpose station couplers when used 
in Voice Connecting Arrangement (VCA) STC. 
(Suffixes QX and VX have been deleted.) 


1.02 This section is reissued to: 


e Revise conditions for use of List 11 pulse 
corrector 


e Add information on noise pickup (6.04) 


e@ Remove key system leads from Fig. 7 and 
9; delete key system reference from note 
under Table A. 


e Add lead designations to Fig. 8. 


1.03 The customer should be informed by the 
manufacturer or supplier of the equipment 
of the proper VCA to be used with his equipment. 


1.04 If the customer wants a copy of the Technical 
Reference which covers the above VCA, the 

customer should contact the local Telephone Company 

Business Office or the Marketing Representative. 


105 Lettered Steps: A letter a, b, ¢, ete, 

added to a step number in Part 5 of this 
section indicates an action which may or may not 
be required depending on local conditions. The 
condition under which a lettered step or a series 
of lettered steps should be made is given in the 
ACTION column, and all steps governed by the 
same condition are designated by the same letter 
within a test. Where a condition does not apply, 
all steps designated by that letter should be omitted. 


106 The KS-20721 station coupler is a general 

purpose station coupler used with several 
voice connecting arrangements. All features and 
options are not shown; only those applying to STC 
are shown. 


1.07 Voice Connecting Arrangement STC: This 
connecting arrangement is intended to be 
used to connect customer-provided equipment (CPE), 
typically telephone sets to Bell System central 
office (CO) lines. The arrangement provides 20-Hz 
ringing and talk battery over a 3-wire interface. 
This VCA does not provide bridged ringing and 
may not be directly compatible with customer-provided 
(CP) line circuits which are similar in design to 
the 400D key telephone units. Modifications, if 
required, should be made to CPE by the customer. 


1.08 The KS-20721, List 15 test set may be used 
to test the station coupler, or apparatus 
shown in Fig. 10 may be used. 


1.09 This issue of the section is based on the 
following drawing: 


SD-69903-01, Issue 5B—KS-20721 Station Coupler 

If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing(s), 
reference should be made to the SDs and CDs to 


determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 


PURPOSE 


e To provide facilities for connecting various 
types of CPE to the telephone line 


e To limit excessive levels from CPE and to 
provide protection for personnel and facilities 
against hazardous voltages. 


APPLICATION 


e Provides for the connection of CP main or 
extension telephones to a CO. 


ORDERING GUIDE 


e Coupler, Station, KS-20721, L4 (Fig. 1) 


© American Telephone and Telegraph Company, 1974 


Printed in U.S.A. 
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SECTION 463-340-103 


The List 4 consists of the following items which 
may be ordered separately and assembled in the 
field: 


e Coupler, Station, KS-20721, L1 (Fig. 1 and 
2) 


e AisGibly: Hinge, KS-20721, L10 (Fig. 3) 
e Supply, Ring, KS-20721, L14 (Fig. 5) 

e Corrector, Pulse, KS-20721, L11 (Fig. 4) 
e Set, Test, KS-20721, L15 (Fig. 6) 


e Tool, KS-19192, L1 (not required on later 
model units which have slotted screws) 


e Transformer, 2012B (One per coupler) 
e Unit, Power, 19-type (or equivalent when 
required for multiple couplers, see 6.08). 
DESIGN FEATURES 
2.01 The VCA STC provides the following features: 
e DC isolation and high-voltage surge protection 
e 20-Hz ringing detection 
e 20-Hz ringing signal to customer equipment 


e Network control signaling (off-hook, dial 
pulse, tone address signaling, and disconnect) 


e Talk battery to customer equipment 
e 2-way voice transmission 
-@ AC or DC powered. 


2.02 The KS-20721, List 4 station coupler (Fig. 1) 
consists of a KS-20721, List 1 station coupler 

with a KS-20721, List 10 hinge assembly and a 

KS-20721, List 14 ring supply, factory installed. 


2.03 The KS-20721, List 1 station coupler (Fig. 2) 

is the basic unit, designed to be field equipped 
with a KS-20721, List 10 hinge assembly for mounting 
any combination of the optional circuit packs (Fig. 3). 
The circuit packs are equipped with lead connectors 
for easy installation. 
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2.04 The KS-20721, List 11 pulse corrector is not 

required for initial installations. It shall be 
used only after it has been determined that the 
dial pulses received from the CPE meet all 
requirements specified in the Technical Reference 
and pulsing problems still exist. It should not be 
used to correct poor customer pulses. When adding 
the List 11 pulse corrector (Fig. 4) to the List 1 
coupler, remove wiring option Q and provide option 
V as shown in Table A. 


2.05 The List 14 ring supply (Fig. 5) provides a 

high voltage 20-Hz ringing signal to leads 
RU1 and CR to operate up to three CP ringers 
(C4 type or equivalent). The circuit consists of a 
de to de inverter supply and a relay driver. The 
inverter changes the 21V dc input to approximately 
120V de output. When ringing is present, the RU 
relay operates at a 20-Hz rate to alternate the 
polarity of the 120V dc output to provide the 
ringing signal. The List 14 ring supply is added 
to the List 1 coupler by providing option X as 
shown in Table A. 


2.06 The KS-20721, List 15 test set plugs into 

the connector on the station coupler and is 
used with a 1013A hand test set (or equivalent) to 
check the operation of the coupler with the CPE 
disconnected (Fig. 6). 


3. INSTALLATION—KS-20721, LISTS 1 AND 4 
STATION COUPLERS (Refer to Tables A and B) 


3.01 The installer should provide the necessary 

internal wiring options that are specified 
for VCA STC using Table A. The features provided 
by the various options are explained in Table B. 
The KS-20721 station coupler is designed for wall 
or shelf mounting, weighs 4 lbs, measures 
approximately 9 inches square by 3 inches deep, 
and has a metal base with plastic cover. (Cover 
screws require KS-19192, List 1 tool for early 
models, screwdriver for later models, and may be 
changed by the installer.) 


M=Lz If there is no telephone set on the 
line, use a ringer simulator (to prevent 
line testing open). Use an AA-1A 
ringer simulator. If not available, an 
EIC ringer installed and silenced as 
described in Section 501-251-100, 3.05, 
may be used. 


iciascunieie CO. 


CONNECTIONS 
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Jl FOR CUSTOMER 
CONNECTIONS 


Fig. 1—KS-20721, List 1 or List 4 Station Coupler 


3.02 A 15-pin connector (J1, Fig. 1) is located on 

the base of the unit to connect the transmission 
path and control leads to the CPE. The mating 
Cinch Manufacturing Co. or ITT-Cannon Electric 
Plug No. DA-19603-403 with Hood No. DA-51225-1 
is customer-provided. Screw terminals on the left 
side of the printed circuit board provide connections 
to the CO line, Telephone Company-provided 
telephone set, and 2012B power transformer (or 
power supply). Flexible jumper leads with connectors 
provide for installation options. 


3.03 When using an associated Telephone Company 

telephone set, locate station coupler within 
5 feet of the telephone set, if practical, and connect 
telephone set mounting cord directly to station 
coupler; otherwise, interconnect set and station 
coupler using D station wire. Secure telephone set 
mounting cord or D station wire to clamp at lower 
left corner of station coupler. All Telephone 


Company-provided station sets on the line must be 
connected to the T and R terminal on the coupler. 


3.04 The location and method of installing the 

station coupler shall be consistent with 
standard practices. The station coupler should be 
located in a place mutually agreeable to the customer 
and Telephone Company and readily accessible for 
maintenance and convenient for customer connection. 
When mounting the coupler with screws do not 
overtighten and bend the base. Mount the unit 
close to a 115V ac convenience outlet not under 
control of a wall switch when power is provided 
by a 2012B transformer or 19-type power unit. 


Complete all installation work before 
applying power or connecting the 
CPE. 
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SECTION 463-340-103 


OPTION 
CONNECTIONS 


SCREW 
TERMINALS 
THIS SCREW | 
MAY BE USED i 
TO GROUND cane, 
CIRCUIT 
' 
20128 TRNSF CIRCUIT PACK 
(19-TYPE POWER UNIT) CONNECTION TERMINALS 
Fig. 2—®KS-20721, List 1 Station Coupler, Cover Removed¢ 

CIRCUIT PACK INSTALLATION 3.06 To install optional circuit packs, perform 


the following steps: 
3.05 The KS-20721, Lists 11 and 14 circuit packs 
(if not provided) may be added initially or 
to an existing installation by providing the wiring (1) Remove the cover from the station coupler 
options shown in Table A. using the KS-19192, List 1 tool or screwdriver. 
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SECTION 463-340-103 


Fig. 4—KS-20721, List 11 Pulse Corrector 


(2) Attach KS-20721, List 10 hinge assembly to 
the four corner screws mounting the List 1 
board. Refer to Fig. 3. 


(3) The installer can mount any combination of 

circuit packs on the internal mounting frame 
formed by the hinge assembly. Place board in 
correct position on frame (refer to Fig. 3 or 
cover label) and secure with four corner mounting 
screws furnished with circuit pack. 


(4) Connect the flexible jumper leads on List 1 

board to provide the options called for in 
Table A by using the connecting information 
given in the table. 


(5) Plug connecting leads from boards into 

corresponding terminals on List 1 board per 
Table A and Fig. 4 and 5. Dress leads to avoid 
interference with boards and cover and secure 
leads with cable clamp provided. 


(6) Close hinge assembly and fasten the two 
top corner fasteners. 


Early models had special quarter-turn 
fasteners. Current models have 
conventional captive screws which 
fasten clockwise and release when 
turned counterclockwise. On early 
models, turn fasteners clockwise only 
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to open or close. (Fastener may break 
if turned counterclockwise.) 


(7) Replace cover and fasten cover screws. 


3.07. After installation is completed, perform 
operational tests given in Part 5 to check 
for proper operation before CPE is connected. 


4. OPERATION 
GENERAL 


4.01 The KS-20721, List 1 station coupler (Fig. 7) 

consists of a 20-Hz ringing signal detector 
operating ringup (RU) relay; a supervisory control 
circuit operating line transfer (TR) relay, dial pulsing 
(PR) relay, and CPC relay; a transmission circuit 
consisting of two transformers in tandem, a peak 
voltage limiter, and a power supply rectifier and 
filter circuit. 


OUTGOING CALL 


4.02 When the customer goes off-hook, the CPE 

provides a de termination (option S) across 
leads CT and CR to permit network control signaling 
(off-hook and dialing). The coupler will immediately 
seize the telephone line (P option) and complete 
the 2-way transmission path. The termination 
between leads CT and CR must be maintained for 
the duration of the call except during dial pulsing. 
The CPE maintains the termination until dial tone 
is returned before transmitting dial pulses. The 
coupler repeats dial pulses or tone address signals 
through PR relay to the CO line. Two-way 
transmission is provided during line seizure; dial 
tone and call progress tones are returned to the 
CPE. 


Disconnect Outgoing Call 


4.03 When the CPE goes on-hook by opening 
leads CT and CR, relays PR and TR release 
and terminate the call. 


INCOMING CALL 


4.04 When 20-Hz ringing is detected by the ring 

detector circuit, relay RU will pulse (following 
ringing signal) to apply ringing voltage to the CPE. 
The List 14 ring supply is used with option X to 
apply a high voltage 20-Hz ringing signal between 
leads CR and RU1 to the CPE to operate up to 


ISS 2, SECTION 463-340-103 


TABLE A 


WIRING OPTIONS FOR FIELD INSTALLATION 


FROMt 
TERMINALS 


OPTION 
LEADS 
coLOR 
G 


LEADS ON L1 BOARD 


CIRCUIT PACKS 


*These leads originate from J1 connector. 


TO TERMINALS ON L1 


OPTIONS 


+Leads stored on these terminals when not in use. 
t Remove Q option before installing V option (Telephone Company option). 


§ Strap screw terminals A and Al. 


{ Option Z is factory wired. 


three CP ringers (C4-type or equivalent, bridged 
ringing is not provided). The ring detector circuit 
requires approximately 0.6 second to detect ringing 
so a shorter ring burst is applied to CPE. The 
CPE answers the call by closing leads CT and CR 
through a resistive termination. This closure causes 
TR relay to operate causing line seizure, since PR 
relay was already operated by the ring detector. 
This causes the coupler to terminate the telephone 


line and answer the incoming call. Two-way 
transmission is provided immediately on line seizure. 
Disconnect Incoming Call 

4.05 The coupler will remain connected to the 


telephone line until it is caused to disconnect 
by the CPE removing the termination from leads 
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CT and CR. Relays TR and PR release disconnecting e Leads to CO line and telephone set are 
the coupler from the line. secure. 


LIST 15 TEST SET e Wiring options and coupler connections are 
correct. (Refer to Table A and Fig. 9.) 


4.06 The List 15 test set (Fig. 6 and 8) used with 

the 1018A hand test set (or equivalent) and 
a connecting cable terminated in a plug for connection 
to the station coupler permits checkout of the 
coupler independent of the CPE. 


4.07. When detailed circuit description and operation 
information is required, refer to CD- and 

SD-69903-01. 

5. MAINTENANCE 

5.01 When trouble is reported verify that: 


e Customer connector plug is secure in coupler. 


e Power is supplied to station coupler with 
correct polarity. 


(BL) F2 
e CO pair is good. 


FI(Y) 


Fig. 5—KS-20721, List 14 Ring Supply 


TABLE B 
WIRING OPTION FEATURES 


Provides for direct control of line relay PR for de pulse 
repeating without pulse correction. 
Connects transmission circuit to tip side of telephone line. 
Provides talk battery to customer over transmission leads CT 
and CR. 

ae Removes line seizure delay feature. 

scene Adds List 11 circuit to provide dc pulse correction. 


Adds List 14 circuit to provide 20-Hz ringing signal to 
customer over leads CR and RU1. (Does not provide bridged 
ringing.) 


Page 8 


ISS 2, SECTION 463-340-103 


OPTIONAL 
CIRCUIT PACKS 


KS-2072| 
STATION 
COUPLER 


TELEPHONE SET 
CONNECTIONS 


LI5 
TEST SET 


POSITIVE 


Whi. Wa ALLIGATOR 
Se. CLIP 


Fig. 6—KS-20721 Station Coupler with KS-20721, List 15 Test Set and 1013A Hand Test Set¢ 


5.02 After performing steps in 5.01, if trouble 5.03 Apparatus Required: 
still exists, perform the following test using 
the List 15 test set, or perform tests (place and e List 15 test set 


receive calls) using the apparatus shown in Fig. 10). 
e 1013A (or equivalent) hand test set 


e KS-6571 (or equivalent) battery (if coupler 
is powered by CPE). 
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Fig. 7—KS-20721 Station Coupler Internal Wiring Options¢ 


E0L-OVE-E9P NOILOIS 


ISS 2, SECTION 463-340-103 


KS -2072I 


STATION 
COUPLER 
UNDER TEST 


CI7+ 


TERMINAL SWITCH 


CRI 
( } 
NO. POSITION 
R2 . 
NE2D | 10K ie 
Bob SECT. ! (FRONT) 
\) 
€ 344,7,8,10  142,5,6,8 
PI ; ; 


| emcees RS : = 
ae 3.3K 2° ALL 
| RI o 
| SECT. | (REAR) 
cree 7348 
| i ae 2,9 5,8 
| eee oS an 
| , TPI 
! Tes | 10138 
Pe | HANDSET 
| 68 
| S| 
SW 
| SECT. 2 (FRONT) 


2 ALL 
7 
! 


¢ 4,7,8,10 2,5,6,8 
S| 


. SW 
SECT. 2 (REAR) 
5 ALL 


4 OFF 


RS CMR SD) (NEES) eee LD Ee (eT ey (ieee ences) GaaeeennS (ER! 
: 


Fig. 8—KS-20721, List 15 Test Set, Schematic¢ 
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Fig. 9—KS-20721 Station Coupler, Simplified Schematicé 
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5.04 Preparation: 


» Make all tests with CPE disconnected. 


STEP ACTION 

1 Rotate selector switch on List 15 test set to 
OFF. 

2 Remove cover of station coupler using KS-19192, 
List 1 tool or screwdriver. 

3 Connect a 1018A (or equivalent) hand test set 
to terminals provided on test set (Fig. 6). 

4a If coupler is normally powered by CPE— 

Use a 24V (KS-6571 or equivalent) battery 
and connect the pin-tipped red lead from the 
test set to +24V and black lead to —24V. 

5 Connect test set plug to receptacle on station 
coupler. Do not connect alligator clip to C17. 

5.05 Tests 
STEP ACTION 

6 Operate switch on hand test set to MON. 
Rotate selector switch of test set to position 
1. 

7 Operate switch on hand test set to TALK. 
Rotate selector switch of test set to position 
2. 

8 Using the hand test set, dial the local test 
desk and request the testman to call back; 
proceed to next step immediately. 

9 Rotate selector switch of test set to position 
4, Operate switch on hand test set to MON. 

10 Testman returns call. 
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VERIFICATION 


White lamp extinguished. 
Red lamp extinguished. 


VERIFICATION 


White lamp lighted. 
Dial tone heard in hand test set receiver at 
low \evel. 


White lamp remains lighted. 

Dial tone level increases. (Note presence of 
sidetone.) 

Note: If dial tone should time out before 


dialing, rotate selector switch back to OFF 
then proceed directly to position 2 for dialing. 


White lamp extinguished. 


RU relay pulses and red lamp flashes (both 
elements) in unison with ring cycle. 
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STEP ACTION VERIFICATION 

11 Rotate selector switch of test set to position White lamp lighted. 
5 and operate switch on hand test set to Red lamp stops flashing. 
TALK. 

12 Request testman to release the line. 

13 Rotate selector switch of test set to OFF White lamp extinguished. 
position. 

14 Disconnect test set from station coupler and 


reconnect CPE. 


An alternate method for testing the 
coupler may be used by placing a test 
call to check dialing, transmission 
and disconnect and receiving a test 
call to check ringing using the testing 
arrangement shown in Fig. 10. This 
test setup may be used when the List 
15 test set is not available. 


5.06 If coupler does not meet the above tests, 
replace coupler and/or circuit packs. 


5.07 If the tests are satisfactory, remove all test 
connections to restore circuit to normal and 
follow local reporting procedures for CP trouble. 


227 Do not attempt any test or repair to 
the CPE. 


5.08 When in the repairman’s judgment the 

trouble is located in the CPE, the Repair 
Service Bureau should be notified so that proper 
Maintenance of Service Charge billing can be initiated 
as outlined in Section 660-101-312 entitled Maintenance 
of Service Charge on Services With Customer-Provided 
Equipment (CPE). 


6. CONNECTIONS 


6.01 Connections to the CPE are made through 

the 15-pin KS-19087, List 1-female connector 
on the coupler. The customer must furnish a 
suitable connecting cable equipped with a Cinch 
Manufacturing Co. or ITT-Cannon Electric No. 
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DA-19603-403 plug with a No. DA-51225-1 hood 
(or equivalent). 


6.02 Provide the correct wiring options from 
Table A, connect the CO line and all associated 
Telephone Company-provided station sets to screw 
terminals T and R, and the 2012B power transformer 
(or 19-type power unit) leads to screw terminals 
AC1 and AC2. If an associated telephone set is 
not used (and no telephone set is on line), connect 
a ringer simulator (see 3.01) to teminals Tl and 
Rl. Lightly tighten all unused terminal screws. 


: 6.03 A 2012B transformer must not be used to 


supply more than one coupler. A suitable 
de power supply (19-type or equivalent) may be 
used to supply multiple couplers (a maximum of 
ten couplers per 19-type power unit connected to 
the de signal output). The de power supply should 
be of the current limiting type, or it should be 
connected through a 20-ohm, 1-watt resistor to 
each coupler to provide current limiting. The 
power supply may be connected with either polarity 
to the AC1 and AC2 terminals. Do not ground 
either terminal of the power supply. Power supply 
current drain is 0.140 ampere maximum with all 
circuit packs in use. Initial surge current is 1 
ampere and standby current is 0.012 ampere. 


6.04 Line noise pickup, cross-talk, etc, may occur 

between units connected to a common power 
supply. When this occurs, it may be cleared by 
grounding the housing of each station coupler. The 
circuit board mounting screw below terminal Al 
may be used for grounding the circuit.¢ 


6.05 When power is supplied by a 2012B transformer 

(or 19-type power unit), an optional current 
limited, positive de voltage source is provided to 
the customer on lead Bl (ground return on lead 
B2) furnishing a charging current of 2.5 milliamperes 
which may be used to keep a CP rechargeable 


P/O 
KS-2072) 


{ + 
9. S24 VOLT BATTERY 
l ; 

ne IF REQUIRED 
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battery (18V 150 to 500 ma) charged during normal 
operation to provide power when commercial power 
fails. If the customer furnishes power, 21 +5 
volts de is connected to leads B1 and B2 through 
plug (P1). 


500 C/D 
TEL SET 
OR 

EQUIVALENT 
(SEE NOTE) 


NOTE: 


IF TELEPHONE SET 1S NOT WIRED FOR RING PARTY 
MODIFY BY CONNECTING RINGER BETWEEN RING (R) 
AND GROUND (Y). FOR 500 C/D TEL SET RINGER 

CONNECT (R) TO L2 AND (BK) TO G OF NETWORK. 


* PI PLUG 1S KS-1!9088 OR CINCH NO. 231-15-61-133 


Fig. 10—STC Test Circuit (Fabricate Locally) 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-340-104 
Issue 3, September 1975 


PROTECTIVE CONNECTING ARRANGEMENT SU7QW 
KS-20721 STATION COUPLER 


1. GENERAL 


1.01 This section provides identification, installation, 
operation, maintenance and connection 
information for the KS-20721, List 1 general purpose 
station coupler which is used to connect 
customer-provided (CP) de pulse dialers in Protective 
Connecting Arrangement (PCA) SU7QW. 


1.02 This section is reissued to: 


e Remove information on the KS-20721, List 
11 pulse corrector which has been rated MD 


e Revise Tables A, B, and C 


e Add Tables E and F to show connections 
for installation of PCA SU7TQW with most 
commonly used telephone sets 


e Rearrange Ordering Guide 


e Change the term Voice Connecting Arrangement 
(VCA) to Protective Connecting Arrangement 
(PCA) 


e Change figures to show only items used with 
SU7QW arrangement. 


1.03 The customer should be informed by the 
manufacturer or supplier of the equipment 
of the proper PCA to be used with his equipment. 


1.04 If the customer wants a copy of the Technical 
Reference which covers the above PCA, the 

customer should contact the local Telephone Company 

Business Office or the Marketing Representative. 


1.05 Lettered Steps: A letter a, b, ¢, ete, 

added to a step number in Part 5 of this 
section indicates an action which may or may not 
be required depending on local conditions. The 
condition under which a lettered step or a series 
of lettered steps should be made is given in the 
ACTION column, and all steps governed by the 
same condition are designated by the same letter 


within a test. Where a condition does not apply, 
all steps designated by that letter should be omitted. 


106 The KS-20721 station coupler is a general 

purpose station coupler used with several 
protective connecting arrangements. All features 
and options are not shown; only those applying to 
SUTQW are shown. Avoid alteration of the PCA 
to provide services other than design intent. 


1.07. Information on dialer connections to switchboards 
and miscellaneous key equipment will be 
found in Section 512-125-430. 


1.08 Protective Connecting Arrangement SU7QW: 

This connecting arrangement is intended to 
connect CP dial pulse dialers that require no 
transmission paths to the telecommunications 
network. It replaces PCA SUT which used a 
modified KS-20445 control unit (repertory dialer) 
and was an interim PCA. 


1.09 An associated telephone company telephone 
set may make a normal outgoing call with 
this connecting arrangement. 


1.10 The KS-20721, List 15 test set may be used 
to test the station coupler. 


1.11 This issue of the section is based on the 
following drawing: 


SD-69903-01, Issue 5B—KS-20721 Station Coupler 

If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing(s), 
reference should be made to the SDs and CDs to 


determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 
PURPOSE 


e To provide for the connection of CP de dial 
pulse repertory dialers which require no 


© American Telephone and Telegraph Company, 1975 
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voice transmission path to the telecommuni- 
cations network | 


e To provide protection for telephone company 
personnel against hazardous voltages. 


APPLICATION 
e Associated with telephone company-provided 
telephone sets equipped with rotary or 
TOUCH-TONE@ dials, telephone company 
switchboards, and miscellaneous key equipment. 
ORDERING GUIDE 


Basic Unit 


e Coupler, Station, KS-20721, L1 (Fig. 1 and 
2). 


Optional Equipment 


2.01 If coupler is to be powered by telephone 
company, provide: 


e Transformer, 2012B (one per coupler) 
or 

e Unit, Power, 19-type (or equivalent de supply) 
when required for multiple coupler installations; 
see 3.11. 

Associated Apparatus 
e Set, Test, KS-20721, L15 (Fig. 3)—see 2.03 
e Set, Test, Hand, 1018A (or equivalent) 


e Battery, KS-6571 (or equivalent) if coupler 
is powered by CP equipment (CPE) 


e Tool, KS-19192, L1 (not required on later 
model units which have slotted screws). 


DESIGN FEATURES 


2.02 Protective Connecting Arrangement SU7QW 
provides the following features: 


e DC isolation and high-voltage surge protection 
e Provides leads for the connector to the 


muting contacts in CPE 
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e Network control signaling (off-hook, dial 
pulse, and disconnect) 


e AC or DC powered 


e Can be powered by either telephone company 
or CP power supply. 


2.03 The KS-20721, List 15 test set plugs into 

the connector on the station coupler and is 
used with a 1018A hand test set (or equivalent) to 
check the operation of the coupler with the CPE 
disconnected (Fig. 8 and 4). 


3. INSTALLATION—KS-20721, LIST 1 STATION 
COUPLER (Refer to Tables A and B) 


3.01 The location and method of installing the 

KS-20721 station coupler shall be consistent 
with standard practices. The station coupler is 
designed for wall or shelf mounting, weighs 4 lbs, 
measures approximately 9 inches square by 3 inches 
deep, and has a metal base with plastic cover. 
(Cover screws require KS-19192, List 1 tool for 
early models, screwdriver for later models, and 
may be changed by the installer.) 


Early models had special quarter turn 
fasteners; current models have 
conventional captive screws which 
fasten clockwise and release when 
turned counterclockwise. On early 
models, turn fasteners clockwise only 
to open or close. (Fastener may break 
if turned counterclockwise.) 


3.02 A 15-pin connector (J1, Fig. 1) is located on 

the base of the unit to connect the pulsing 
and muting leads to the CPE by means of a CP 
cable equipped with an ITT-Cannon Electric or 
Cinch Manufacturing Company plug No. DA-19603-408 
with hood No. DA-51225-1. Screw terminals on 
the left side of the printed circuit board (Fig. 2) 
provide connections to the dial and receiver of the 
telephone set and 2012B power transformer (or 
power supply). Flexible jumper leads with connectors 
provide for installation options. 


3.03 The station coupler should be located in a 

place mutually agreeable to the customer 
and telephone company, readily accessible for 
maintenance, and convenient for customer connection. 
When associated with a telephone company telephone 
set, the.coupler should be within 5 feet of the 


a TELEPHONE CO. 


CONNECTIONS 
SCREW 
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Jl FOR CUSTOMER 
CONNECTIONS 


Fig. 1—KS-20721, List 1 Station Coupler 


telephone set, if practical. When mounting coupler 
with screws, do not overtighten and bend base. 
Mount the unit close to a 115V ac convenience 
outlet not under control of a wall switch when 
power is provided by a 2012B transformer or 
19-type power unit. 


Complete all installation work before 
connecting the 2012B transformer, 
19-type power unit, or the CPE. 


3.04 Options: Provide the wiring options given 

in Table A. (The features provided by these 
options are explained in Table C.) These are the 
only options which are to be provided. Wire the 
options by moving the flexible jumper leads with 
connectors to the terminals given in Table B. 


Verify that the unused leads are stored on the 
proper terminals given in Table B.¢ 


CONNECTIONS 


3.05 The connections to be made between the 

coupler and the associated telephone company 
equipment are similar to those made when installing 
a Magicall* KS-19594 repertory dialer. 


* Registered trademark of DASA Corporation 


3.06 When using an associated telephone company 

telephone set, locate station coupler within 
5 feet of the telephone set, if practical, and connect 
telephone set to station coupler using a D4BN 
mounting cord or D station wire. (See Fig. 6 and 
Table E or F.) Secure D4BN mounting cord or 
D station wire to clamp at lower left corner of 
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SCREW 
TERMINALS 


THIS SCREW 
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TO GROUND 
CIRCUIT 
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Fig. 2—KS-20721, List 1 Station Coupler, Cover Removed 


station coupler. The coupler pulsing contacts are 
connected in series with the telephone set dial by 
using screw terminals R and R1 in the coupler. 
Leads from screw terminals A and A2 connect 
across the telephone set receiver to provide muting 
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during outpulsing. Refer to Table E or F and 
Fig. 6 for connections to be made with the most 
commonly used telephone sets. For those sets not 
covered in Table E or F, refer to Section 512-125-400 
for telephone sets equipped with rotary dials and 
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> TABLE A 
OPTION TABLE ¢ 


PROTECTIVE TYPICAL KS-20721 
CONNECTING CUSTOMER-PROVIDED STATION COUPLER 
ARRANGEMENT EQUIPMENT LIST NUMBERS 


WIRING 
OPTIONS t 


* Options P and Q are factory-wired. 
+ Features described in Table C. 


t Never provide more than required wiring options. 


STABLE B4 *TABLE C4 


WIRING OPTIONS FOR FIELD INSTALLATION WIRING OPTION FEATURES 
LEAD OPTIONS . 
Provides for direct control of line 
relay PR for DC pulse repeating. 
Removes line seizure delay feature. 
Used for repertory dialer connections. 


* Option Q is factory-wired. 


FROM 
TERMINAL 


+ Option P is required and is factory-wired. 


L1 BOARD 


3.08 Mount the 10-141 terminal strip under the 

key shelf adjacent to the wire entrance hole 
for the dial. Rewire the 6044B dial mounting as 
shown in Fig. 7 or Table D. Lift wires and dial 
and use D-161488 connectors to extend wiring from 
the KS-16323 connector to the 10-141 terminal strip. 
Use strap wire to connect the 10-141 terminals to 
the 6044B dial mounting. If station coupler is 
disconnected, leave 10-141 terminal strip in place 
and strap terminals 3 and 5. 


* These leads originate from J1 connector. 


+ Verify that leads are stored on these terminals 


when not in use. 3.09 For dialer connection to other switchboards 


t Options P and Q are factory-wired. and miscellaneous key equipment, refer to 
Section 512-125-480. 


Section 512-125-410 for telephone sets equipped with POWER 
TOUCH-TONE dials. 
3.10 Power for the coupler may be supplied by 
3.07. Typical connections to a 608-type PBX are either the telephone company or the customer. 
shown in Fig. 7 and Table D. If power is supplied by the telephone company, 
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TABLE D 


CONNECTIONS FOR 608-TYPE PBX 


ROTARY OR ROTARY AND TOUCH-TONE® DIALS (FIG. 7) 


LEAD FROM 
KS-16323 REMOVE CONNECT 


CONN PIN on eee 
NUMBER 


CONNECT STRAPS 


»TABLE E4@ 


CONNECTIONS FOR INSTALLATION OF PCA SU7QW 
WITH MOST COMMONLY USED TELEPHONE SETS 


CORD 


FROM 830-TYPE 
KS-20721 dad BSC TYEE 831-TYPE 


COUPLER sosb GS2:TYPE 851-TYPE 


Remove BL dial lead from F terminal of network 
and connect to R of coupler telephone cord 
using D-161488 connector or spare terminal. 


Connect to GN terminal of network. 


Connect to R terminal of network. 


P 
U 
L 
Ss 
I 
N 
G 
QO 
F 
F 
N 
0. 
R 
M 
A 
L 


Note: For connections to sets not covered in table, refer to Section 512-125-400. 


either a 2012B transformer or suitable de supply 


ten couplers per 19-type power unit connected to 
(19-type or equivalent) may be used. 


the de signal output [20-26V dc]). The de power 
supply should be of the current limiting type, or 


3.11 The 2012B transformer must not be used it should be connected through a 20-ohm, 1-watt 


to supply more than one coupler. A suitable 
de power supply (19-type or equivalent) must be 
used to supply multiple couplers (a maximum of 
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resistor to each coupler to provide current limiting. 
The power supply may be connected with either 
polarity to the AC1 and AC2 terminals. Do not 
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STABLE F¢ 


CONNECTIONS FOR INSTALLATION OF PCA SU70W 
WITH MOST COMMONLY USED TELEPHONE SETS 


CORD TELEPHONE SETS, SERIES (NOTE) 
FROM 
COUPLER 2554B 2558D 2565LK 2632-TYPE 2831-TYPE 


Remove G dial | Remove G dial | Remove G dial | Remove G dial | Remove G dial | Remove G dial | Remove G dial 
lead from F on |lead from G on | lead from L2 lead from 4 on | lead from F on | lead from 8 on | lead from 20 
the network and | the network on the network | the terminal the network the terminal onthe terminal 
connect to R block board board 

of dialer tel and and and and and and 
Seti Connect to R of dialer telephone cord with D-161488 connector. 

connector. 


Connect to F Connect to G Connect to L2 | Connect to Connect to F Connect to Connect to 

terminal on terminal on on the net- terminal 4 terminal on terminal 8 terminal 20 

network. the network. work. on the term- the network. of the term- of the term- 
inal block. inal block. inal block. 


Connect to S Connect to S terminal on the For 2630-type, | Connect to Connect to S terminal on the 
terminal on network. connect to R terminal 5 of network. 
the network. terminal. For the terminal 

the 2632-type, | block. 

connect to GN 

terminal on the 

network. 


P 
U 
L 
Ss 
1 
N 
G 
O 
F 
F 
N 
O 
R 
M 
A 
L 


Note: For connections to sets not covered in table, refer to Section 512-125-400 for rotary dials and Section 512-125-410 for 
TOUCH-TONE® dial. 
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ground either terminal of the power supply used 
for the PCA SU7QW. Due to noise considerations, 
a power supply used in this application is an 
exception to the grounding instructions stated in 
Section 167-440-201. Power supply current drain 
during normal operation is 0.060 ampere. Initial 
surge current is 1 ampere. Standby current is 
.012 ampere.¢ 


3.12 Line noise pickup, cross-talk, etc, may occur 

between units connected to a common power 
supply. When this occurs, it may be cleared by 
grounding the housing of each station coupler. The 
circuit board mounting screw below terminal Al 
may be used for grounding the coupler. 


3.13 When power is supplied by a 2012B transformer 
(or by the de signal terminals of a 19-type 
power unit), an optional current-limited, positive 
de voltage source is provided to the customer on 
lead B1 (ground return on lead B2) furnishing a 
charging current of 2.5 milliamperes which may 
be used to keep a CP rechargeable battery (18V, 
150 to 500 ma) charged during normal operation 
to provide power when commercial power fails. If 
the customer furnishes power, 21 +5 volts de is 
connected to leads B1 and B2 through plug (P1). 


3.14 After installation is completed, perform 
operational test given in Part 5 to check 
for proper operation before CPE is connected. 


4. OPERATION 


DIAL PULSE REPERTORY DIALER (PCA SU7QW With 
no Transmission Path) 


4.01 With PCA SU7QW (Fig. 5), the customer 

goes off-hook with the associated telephone 
company telephone set and, after receiving dial 
tone, operates his dialer to outpulse the desired 
station code. The dial pulsing contacts open and 
close leads OH1 and OH2 causing PR relay to 
repeat the pulses over leads R and R1 to the 
telephone line. The muting (off-normal) contacts 
from the CP dialer, if provided, open and close 
the muting leads MU1 and MU2 causing RU relay 
to repeat closures on leads A and A2 to mute the 
telephone set receiver during outpulsing. To prevent 
a false dial pulse, power must be applied to the 
coupler, and leads OH1 and OH2 must be closed 
before the associated telephone handset goes 
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off-hook. If a power failure occurs, the coupler 

automatically connects the telephone set across the 

line so the customer can dial manually. 

LIST 15 TEST SET 

4.02 The List 15 test set (Fig. 3 and 4), used 
with the 1018A hand test set (or equivalent) 

and a connecting cable terminated in a plug for 

connection to the station coupler, permits checkout 

of the coupler independent of the CPE. 

4.03 When detailed circuit description and operation 
information is required, refer to CD- and 

SD-69903-01. 

5. MAINTENANCE 

5.01 When trouble is reported, verify that: 


e Customer connector plug is secure in coupler. 


e Power is supplied to station coupler with 
correct polarity. 


e Leads to CO line and telephone set are 
secure. 


e CO pair and telephone set are good. 


e Wiring options and coupler connections are 
correct. (Refer to Table B and Fig. 6.) 


5.02 After performing steps in 5.01, if trouble 
still exists, perform the test described in 
5.05. 
5.03 Apparatus Required: 
e List 15 test set 
e 1013A (or equivalent) hand test set 


e KS-6571 (or equivalent) battery (if coupler 
is powered by CPE). 


5.04 Preparation: 


Ler Make all tests with CPE disconnected. 
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KS-2072I HAND TEST SET 
STATION COUPLER lOI3A 


TELEPHONE SET 
CONNECTIONS 


6 fame 


- 
a 
~ 


LIS 


TEST SET 


a 


Fig. 3—KS-20721 Station Coupler With KS-20721, List 15 Test Set and 1013A Hand Test Set 


STEP ACTION VERIFICATION 
1 Rotate selector switch on List 15 test set to 
OFF. 
2 Remove cover of station coupler using KS-19192, 


List 1 tool or screwdriver. 


3 Connect a 1013A (or equivalent) hand test set 
to terminals provided on test set (Fig. 3). 


4a If coupler is normally powered by CPE— White lamp extinguished. 
Use a 24V (KS-6571 or equivalent) battery Red lamp extinguished. 
and connect the pin-tipped red lead from the 
test set to +24V and black lead to —24V. 


5 Connect test set plug to receptacle on station 
coupler. 
6 Connect alligator clip on wire coming from 


the test set plug to the positive (+) terminal 
of capacitor C17 in the station coupler (Fig. 
3). 
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KS-20721 


STATION 
COUPLER 
UNDER TEST 


CIT+ 
eeemmmen °, "TERMINAL SWITCH 
NO. POSITION 


Si 
SW 
SECT. 1! (FRONT) 


3,4,7,8,10 412205, 6,8 


l 9 
R3 9 7 
3.3K 2 ALL 
RI 
St 
CR3 CR2 750 SW 


SECT. | (REAR) 


@; TP! 
: 1013A 
P2 | HANDSET 


1000 
Ss! 
SW 
SECT. 2 (FRONT) 
2 ALL 
9 7 
3 | 


| ¢ 4,7,8,10 2,5,6,8 
Ss! 


A Sw 
a SECT. 2 (REAR) 
] : 5 ALL 
4 


OFF 
3 
(BK) 
(R) ? 24V 
Fig. 4—KS-20721, List 15 Test Set, Schematic 
5.05 Test—SU7QW 
STEP ACTION VERIFICATION 
7 Operate switch on hand test set to MON. 
8 Rotate selector switch to position 1. Relay RU operated. 
9 Rotate selector switch to position 3. White lamp lighted. 
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STEP ACTION 
10 Rotate selector switch back to position 1. 
ll Operate switch on hand test set to TALK. 
12 Dial a test number using the hand test set 


while listening at the associated telephone. 


13 Rotate selector switch of test set to OFF 
and check for normal performance of associated 


telephone. 


ISS 3, SECTION 463-340-104 


VERIFICATION 
White lamp extinguished. 


Relay TR operated. 
White lamp lighted. 


Dial pulses should be muted to a low level. 


White lamp extinguished. 
Associated telephone performs normally. 


14 Disconnect test set from station coupler and 


reconnect CPE. 


5.06 If coupler does not meet the above test, 
replace coupler. 


5.07 If the test is satisfactory, remove all test 
connections to restore circuit to normal and 
follow local reporting procedures for CP trouble. 


5.08 When in the repairman’s judgment the 

trouble is located in the CPE, the Repair 
Service Bureau should be notified so that proper 
Maintenance of Service Charge billing can be initiated 
as outlined in Section 660-101-312 entitled Maintenance 


of Service Charge on Services with Customer-Provided 
Equipment (CPE). 


6. CONNECTIONS 


6.01 Refer to Fig-6 and Table E or F for 
connections to a repertory dialer. 


6.02 Refer to Fig. 7 and Table D for typical 
connections to a 608-type PBX. 


6.03 Refer to Fig. 7 and Table D for connections 
to 6044B dial mounting. 


6.04 Refer to Section 512-125-430 for dialer 


connections to other switchboards and key 
equipment. 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-340-105 
Issue 2, July 1975 


PROTECTIVE CONNECTING ARRANGEMENT AD1 
23A COUPLER 


1. GENERAL 


1.01 This section provides identification, installation, 
operation, maintenance, and connection 

information for the 23A coupler when used in 

Protective Connecting Arrangement (PCA) AD1. 


1.02 This section is reissued to: 


e Add Table A to show connections for 
installation of PCA AD1 with commonly used 
multiline rotary dial telephone sets 


e Add Table B to show connections for 
installation of PCA AD1 with most commonly 
used multiline TOUCH-TONE@ dial telephone 
sets 


e Change Fig. 8 to a simplified schematic 
diagram. 


1.03 PCA AD1 uses the 238A coupler to provide 

an interface between customer-provided (CP) 
de dial pulse dialers which require no transmission 
path and the central office (CO) or PBX station 
line. PCA AD1 cannot be used with CP tone 
dialers. 


1.04 PCA AD1 does not provide for receiver 

muting during dialing; if this feature is 
provided, PCA SU7QW may be used. For installation 
of PCA SU7QW with multiline sets, refer to Section 
463-340-104. 


1.05 An associated telephone set may make a 
normal outgoing call with this PCA. 


1.06 If the customer wants a copy of the Technical 
Reference which covers PCA AD1, the 

customer should contact the local Telephone Company 

Business Office or Marketing Representative. 


1.07. The customer should be informed by the 
manufacturer or supplier of his equipment 
of the proper PCA to be used with the equipment. 


1.08 This issue of the section is based on the 

following drawing: CD- and SD-69912-01, 
Issue 2A—28A Coupler Circuit. If this section is 
to be used with equipment or apparatus reflecting 
later issues of the drawing, reference should be 
made to the CD and SD to determine the extent 
of the changes and the manner in which the section 
may be affected. 


2. IDENTIFICATION 


PURPOSE 


e To provide facilities for connecting CP dial 
pulse repertory dialers to the telephone line 


e To provide de isolation and hazardous voltage 
protection to telephone company personnel 


e To provide network control by de dial pulse 
repeating 


e To provide fail-safe operation if dialer is 
disconnected or power fails. 


APPLICATION 
e Provides for the connection of CP dial pulse 
dialers that do not require a transmission 
path or associated telephone set receiver 
muting during dialing. 
ORDERING GUIDE 
Basic Units 
e Coupler, 283A 
e Transformer, 2012B (one per coupler). 


DESIGN FEATURES 


e Approximate dimensions are 4 inches long 
by 2-3/4 inches wide and 1-7/8 inches deep. 


e Contains a mercury relay for long life. 
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e Provides covered screw terminals for line 
and power connections. 


e Provides exposed screw terminals on top of 


coupler for customer connections. 
e Must be mounted in vertical position. 


e AC power requirements are 15 to 25 volts 
at 20 milliamps RMS maximum. DC power 
requirements are 18 to 26 volts at 22 milliamps 
maximum. 


e Repeats dial pulses without pulse correction. 
e Replaces a 42A connecting block. 
3. INSTALLATION 


3.01. The location and method of installing the 

23A coupler shall be consistent with standard 
practices. Locate the 23A coupler within 5 feet 
of associated telephone set. Remove cover and 
mount coupler on wall or baseboard in a vertical 
position with terminal board at top. The coupler 
must be mounted vertically to insure that the 
sealed contacts of the D relay will be in the enclosed 
mercury pool. 


3.02 Connect telephone line and telephone set 

mounting cord to screw terminals on terminal 
board at top end of coupler as shown in Fig. 2 
and 3. 


3.03 Single line sets are wired to the coupler as 

shown in Fig. 3. For multiline sets, connect 
the coupler as shown in Tables A and B. These 
connections permit the coupler to be used on all 
lines in the set by putting the pulsing contacts of 
the dialer in series with those in the telephone 
set. | 


3.04 At single installations, a 2012B transformer 

can be used to power the 28A coupler. For 
multiple coupler installations use a KS-5714, List 4 
or List 5 signal transformer or a 19B2 power unit 
(de signal supply). 


3.05 The 2012B transformer, when used, should 

be plugged into a 115-volt, 60-Hz ac outlet 
not under control of a wall switch. Use only one 
coupler per transformer. Run ‘“D” inside wire 
leads and terminate on screw terminals 1 and 2 
located on the printed circuit board. (See Fig. 1.) 
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When a de power unit is used, connect the positive 
lead to screw terminal 1 and the negative lead to 
screw terminal 2. 


3.06 Replace cover and fasten cover-attaching 

screw. After installation is complete, apply 
power and perform operational tests given in Part 
5 of this section. 


3.07. The customer will provide the leads to his 

dialer pulsing contact and connect to screw 
terminals A and B located on the terminal board 
on the top end of the coupler. These terminals — 
are not covered when cover is in place and are 
clearly marked on the terminal board. Make sure 
there is clear access to these terminals for the 
customer. 


4. OPERATION 
Outgoing Call 


4.01 To originate an outgoing call, the customer 

sets the dialer selector to the desired number 
and goes off-hook on the associated telephone 
company-provided telephone set. (The telephone 
set must remain off-hook for duration of call.) 
After receiving dial tone, the customer presses 
the start button on his dialer to initiate the call. 
The pulsing contact in the CP dialer opens and 
closes the A and B leads, causing the D relay in 
the 23A coupler to open and close the tip side of 
the telephone line to repeat dial pulses to the CO 
or PBX. If power failure should occur or CP 
dialer becomes defective, the D relay releases after 
a short delay to close the tip side of the telephone 
line to provide normal operation of the associated 
telephone set. An incoming call is received in the 
normal manner. 


5. MAINTENANCE 
5.01 When trouble is reported verify that: 


e Customer dial pulse interface leads are secure 
on coupler. 


e Power is supplied to coupler with correct 
polarity. 


e Leads to line and station set are secure. 


e CO or PBX line and telephone set are 
operative. 


5.02 After performing steps in 5.01, if trouble 
still exists, perform the following tests. 


5.03 Disconnect the customer dialer leads from 

screw terminals A and B. Connect a 1018A 
(or equivalent) hand test set to screw terminals 
A and.B. Place hand test set in “TALK”’ position. 
Go off-hook on associated telephone set; after 
receiving dial tone, dial the test number for 1000-Hz 
test tone using the 1018A hand test set for dialing. 
Verify satisfactory reception and place the 1013A 
hand test set in ““MON”’ position to open the line 
and 1000-Hz test tone will no longer be heard. In 
a few seconds, dial tone should be heard as the 
coupler closes the tip side of line. 


5.04 If the tests are satisfactory, remove all test 

connections to restore circuit to normal and 
reconnect customer dialer leads to screw terminals 
A and B. If coupler does not meet above tests, 
replace coupler. 


Note: Do not attempt any test or make 
. repairs to the CP equipment. 


5.05 When in the repairman’s judgment the 
trouble is located in the CPE, the Repair 
Service Bureau should be notified so that proper 


_ maintenance of service charge billing can be initiated . 


as outlined in Section 600-101-312 entitled Maintenance 
of Service Charge on Services with Customer-Provided 
Equipment (CPE). 
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6. CONNECTIONS 


6.01 Refer to Fig. 1, 2, and 3 for power and line 
connections. 


6.02 Refer to Fig. 8 for connections to single line 
sets. 


6.03 Refer to Table A for connections to typical, 
multiline sets equipped with rotary dials. 


6.04 Refer to Table B for connections to typical, 
multiline sets equipped with TOUCH-TONE 
dials. 


6.05 Terminals Y and BK are spare terminals, 

not internally connected, that can be used 
for the termination of other leads in the station 
mounting cord. 


6.06 Pair the ring lead with the tip lead to the 
coupler and to the telephone set, where 
possible, to maintain line balance. 


6.07. The customer must provide leads and connect 
the pulsing contact of the CP dialer to 
terminals A and B. 


6.08 Screw terminals C and 7 are spare terminals 
provided for future applications and are not 
used. 
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Fig. 1—23A Coupler, Front View (Cover Removed) 
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Fig. 2—23A Coupler, Top View (Cover Removed) 
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i aes, 234 COUPLER” as 


TO | 
2012B 
TRANSF 
OR 
POWER 
UNIT 


TO 
CUSTOMER 


PROVIDED 
DIALER 


RECTIFIER 
AND CONTROL 


FILTER UNIT 


TO 
LINE 


TO 
TEL 
SET 


NOTE: 
LINE AND TELEPHONE SET CONNECTIONS SHOWN ARE 
FOR SINGLE LINE SETS. REFER TO TABLE A 
FOR MULTILINE SETS. 


* R TERMINAL NOT INTERNALLY CONNECTED USE TO 
CONNECT R OF LINE TORI OF TEL SET. 


t TERMINALS Y AND BK NOT INTERNALLY CONNECTED. 
USE FOR TERMINATION OF OTHER LEADS IN STATION 
MOUNTING CORD WHEN REQUIRED. 


Fig. 3—23A Coupler, Simplified Schematic Diagram 
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>TABLE A< 


TYPICAL MULTILINE 
ROTARY DIAL TELEPHONE SET CONNECTIONS 


23A 
COUPLER 


511D/558D 630-, 632-TYPE 830-, 831-TYPE 


Remove (BL) dial lead from F terminal of network. Connect 
G to lead from G of coupler using D-161488 connector or 
spare terminal. 


QATAMCY 


Noe ZArtsaea” | PAOPYEZOQ 


Gl Connect lead from G1 of coupler to F terminal of network. 


Y Connect a spare lead of cord to terminal for termination. Not 


internally connected. 


BK Connect a spare lead of cord to terminal for termination. Not 
| internally connected. 


Note: For multiline telephone sets that are equipped with rotary dials and not 
included in this table, refer to Section 512-125-400. Refer to Fig. 3 for single line 
telephone set connections. 
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Hin > Un 


23A 


>TABLE B<- 


TYPICAL MULTILINE TOUCH-TONE TELEPHONE SET CONNECTIONS 


COUPLER 


C 
O 
N 
T 
A 
C 
T 
S 


Noe>Zzreney” 


2565HK 
2565LK 


Remove G Remove G Remove G Remove G Remove G 
dial lead dial lead dial lead dial lead dial lead 
from F on from G on from L2 from 4 on from 8 on 
network network on network term. block | term. board 


AND AND 


AND 


AND 


AND 


Connect to R of dialer telephone cord with D-161488 connector 


ToF ToG To term. 4 To term. 8 
on ni on on 
network network term. block term. board 


Connect spare lead of cord to screw terminal for termination. Not 
internally connected. 


Connect spare lead. of cord to screw terminal for termination. Not 
internally connected. 


Note: For multiline telephone sets that are equipped with TOUCH-TONE dials and not 
included in this table, refer to Section 512-125-410. Refer to Fig. 3 for single line 
telephone set connections. 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-340-110 
Issue 4, October 1974 


VOICE CONNECTING ARRANGEMENTS RDL AND RDM 


1. GENERAL 


1.01. This section provides identification, installation, 

operation, maintenance, and connection 
information for the KS-19522 recorder coupler when 
used in Voice Connecting Arrangements (VCA) 
RDL and RDM. 


1.02 This section is reissued to: 
e Change title 


e Add information on the KS-19522, List 21 
and List 22 replacing the List 1 and List 2 
which are rated MD. 


1.03 The customer must be informed by the 

manufacturer or supplier of the equipment 
of the proper use and operation of his equipment 
with VCA RDL and RDM. 


1.04 If the customer wants a copy of the Technical 

Reference (AT&T Publication 42204) which 
covers these interface specifications, the customer 
should contact the local Telephone Company Business 
Office or the Marketing Representative. 


1.05 With either arrangement, an associated 

telephone set may make a normal outgoing 
call when the coupler is not in use and may be 
used to monitor the line when the coupler is in 
use. 


1.06 The KS-19522, List 12 test set is used to 
test the recorder coupler independent of 
the customer-provided equipment (CPE). 


1.07 This issue of the section is based on the 
following drawing: 


SD-99356-01, Issue 13B—KS-19522 Recorder 
Coupler 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing(s), 
reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 
PURPOSE 


e VCA RDL provides for one-way voice 
transmission in each direction (but not 
simultaneously) between customer-provided 
(CP) announcement/recorder equipment and 
a telephone line on incoming calls. Transmitters 
of any telephone sets associated with the 
line are disabled during incoming calls to 
prevent recording of 2-way conversations. 
This arrangement is provided by KS-19522, 
»List 1 or List 21 or List 2 or List 22 
recorder coupler. The KS-19522, List 2 or 
List 22 consists of a KS-19522, List 11 voice 
control added to a KS-19522, List 1 or List 
21 recorder coupler.¢ 


e VCA RDM provides for 2-way voice 
transmission between the CPE and telephone 
line, permitting distant party control of the 
CPE during incoming calls. Recording of 
2-way conversations is prevented as before. 
This arrangement is provided by a modified 
»KS-19522, List 21 or List 22@ recorder 
coupler stamped “2W”’. 


e pThe KS-19522, List 21 and List 22 recorder 
couplers are identical to the List 1 and 
List 2 recorder couplers with one exception. 
The List 21 and List 22 are provided with 
three extra screw terminals (S, C, and L) 
for installing options for disconnect time 
delay. The KS-19522, List 1 and List 2 will 
be rated MD with the availability of the 
List 21 and List 22.4 


APPLICATION 
For use with central office (CO) or PBX 
lines. 
ORDERING GUIDE 
e pCoupler, Recorder, KS-19522,L21¢ 


e »Coupler, Recorder, KS-19522,L22¢ 


© American Telephone and Telegraph Company, 1974 


Printed in U.S.A. 


Page 1 


SaWwiiwit "Were ty"! iv 


e »Coupler, Recorder, KS-19522,L21 (2W) 
modified for 2-way transmission per BSRS 
455.204¢ 


e pCoupler, Recorder, KS-19522,L22 (2W) 
modified for 2-way transmission per BSRS 
455.204¢@ 


e Control, Voice, KS-19522, L11 (provides 
automatic disconnect—see 2.03) 


e Set, Test, KS-19522, L12 (required for testing 
recorder couplers) 


e Relay, Plug-in (if required for maintenance, 
see Table A). 


TABLE A 
ORDERING INFORMATION 


RELAY ORDERING INFORMATION 


T163X-23 or T163X-23A, 
2C, 700 ohms, 24VDC, 
Allied Control Company 


T163X-21 or T163X-126, 
6C, 430 ohms, 24VDC, 
Allied Control Company 


DESIGN FEATURES 


2.01 The KS-19522, List 1 pand List 21¢ or List 2 
band List 22@ recorder coupler (Fig. 1): 


e Detects ringing and supplies a signal to the 
CPE 


e Upon command by CPE, couples prerecorded 
announcements to telephone line from CP 
unit 


e Upon command by CPE, couples incoming 
messages from telephone line to recording 
equipment 


e Transmits a single short beep tone to 
telephone line at the time of mode transfer 
(start and end of recording period) 


e Transmits low level tone to telephone line 
as required by customer unit (not recommended 
when List 11 voice control is used) 
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Fig. 1—KS-19522 Recorder Coupler 


e Disconnects from telephone line on signal 
from customer unit (opening of ready leads), 
battery reversal, or momentary open from 
the CO. 


e ®KS-19522, List 21 and List 22 also provide 
three installer selectable disconnect time 
delay intervals to prevent false disconnects.¢ 


2.02 The KS-19522, List 11 voice control provides 

automatic disconnect from the telephone line 
in the absence of speech for 12 seconds. CO 
receiver off-hook tone generator will prevent 
operation of the voice control. 


2.03 The KS-19522, List 11 voice control is 

required when the local CO or PBX does 
not provide a suitable disconnect signal (momentary 
interruption in line current) when the calling party 
goes on-hook or when CPE does not provide 
disconnect. The List 11 voice control is factory-installed 
in the List 2 and pList 22@ recorder coupler. It 
may be ordered separately for field installation in 
the List 1 or pList 21¢ recorder couplers. 


2.04 The KS-19522, List 1 and pList 21¢ recorder 

couplers are constructed on a printed wiring 
board mounted in a metal apparatus box measuring 
6-7/8 inches wide, 7-3/8 inches high, and 3-3/8 
inches deep. The complete assembly weighs 
approximately five pounds and is designed for wall 
mounting. 


2.05 Screw terminals for termination of the 

telephone line and telephone set mounting 
cord, or inside wiring cable, are located on the 
right side of the printed wiring board (Fig. 2 for 
List 1 and Fig. 3 for List 21). Entrance is provided 
at the bottom of the recorder coupler. 


Note: Terminal locations on late production 


circuit boards of KS-19522, List 1 differ from 
early production boards. 


2.06 The recorder coupler is equipped with a 
6-foot, 3-conductor power cord with a 3-wire, 
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parallel blade grounding cap for connection to a 
3-wire, grounded 115-volt ac convenience outlet. 


2.07 The power cord and customer equipment 
connector are located at the bottom of the 
recorder coupler (Fig. 2 and 8). 


2.08 The power supply input is 105 to 125 volts, 
50 to 60 Hz. The power supply output is 
22 volts de. 


If only de power is available, the 
KS-15662 dc-ac inverter must be used. 


2.09 The KS-19522, List 2 recorder coupler 

consists of the List 1 recorder coupler with 
the List 11 voice control factory-installed (Fig. 4). 
The KS-19522, List 22 recorder coupler consists of 
the List 21 recorder coupler with the List 11 voice 
control factory-installed (Fig. 4). The List 11 


TRANSFORMER T2 


TRANSFORMER TI! 


AFTER DEC. 1964 


Fig. 2—KS-19522, List 1 (MD) Recorder Coupler, Cover Removed 
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Fig. 3—KS-19522, List 21 Recorder Coupler, Cover Removed 
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(Fig. 5) may be ordered separately for field 
installation in List 1 or List 21 recorder couplers.¢ 


2.10 The KS-19522, List 11 voice control is 

constructed on a printed wiring board and 
is equipped with spade-tipped leads for connecting 
to screw terminals on the recorder coupler (Fig. 5). 


2.11 The KS-19522, List 12 test set (Fig. 6) 

provides a means for testing the operation 
of the recorder coupler following installation. It 
also permits testing the recorder coupler independently 
of the CPE, as an aid in trouble clearance. The 
test circuit is housed in a small plastic case and 
consists of a 12-position rotary switch and associated 
circuitry arranged to test each function of the 
recorder coupler by providing contact closures in 
sequence. A schematic of the test set is shown 
in Fig. 7. 


CUSTOMER'S 
EQUIPMENT 
CONNECTOR 
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3. INSTALLATION 


3.01. The location and method of installing the 

recorder coupler shall be consistent with 
standard practices. The KS-19522 recorder couplers 
are designed for vertical wall mounting only. If a 
backboard is required, the 165A backboard is 
recommended. 


Connect KS-19522 recorder couplers to 
commercial power after all other 
installation work has been completed. 
The power cord shall not be passed 
through holes in walls or fastened to 
walls. 


3.02 The installation of the KS-19522, List 21 
recorder coupler is identical to the installation 
of List 1. 


VOICE CONTROL 


4 LEADS 


nl 


VOICE CONTROL 
LEADS 


KS-19522, LIST Il 
VOICE CONTROL 


Fig. 4—KS-19522, List 2 or List 22 Recorder Coupler, Cover Removed 
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Fig. 6—KS-19522, List 12 Test Set 
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KS=19522, Li2 TEST SET 
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Fig. 7—Schematic—KS-19522, List 12 Test Set¢ 
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Note: When the voice control feature of 
the List 2 or pList 22@ recorder coupler is 
not desired it can be replaced by the List 1 
or List 21 unit, or the voice control may be 
permanently disabled by strapping terminal 5 
to terminal 6 (screw terminals on recorder 
coupler circuit board). 


3.03 For non-key system use, where practical, 
locate recorder coupler within 5 feet of the 
associated set. The telephone mounting cord is 
secured to the recorder coupler as shown in Fig. 8. 
Dress leads before closing cover. In key system 
use, where possible, wire recorder coupler between 
CO or PBX line and the key equipment (Fig. 11). 
In all cases the tip and ring to all telephone sets 
must be terminated on the Tl and R1 terminals 
of the recorder coupler to prevent interference with 
operation of announcement/recorder equipment. 


eQ- MOUNTING MACHINE SCREW 


ax” CLAMP 
TEL SET MTG CORD 
STRAIN RELIEF 
WIRING BOARD 


| MOUNTING HOLE 


| PRINTED 
WIRING BOARD 
STRAIN RELIEF 


RETAINING HOLE 


C2 BRACKET 


Fig. 8—Securing Telephone Set Mounting Cord in 
Recorder Coupler 


3.04 <A 25-pin connector (Fig. 1) is located on 
the base of the unit to connect the transmission 
path and control leads to the CPE. The mating 
ITT Cannon Electric or Cinch Plug No. DB-19604-432 
with Hood No. DB-51226-1, or equivalent, is 
customer-provided and prewired to his equipment. 


3.05 The recorder coupler shall be readily accessible 
for maintenance and within 6 feet of a 
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3-wire ground convenience outlet not under control 
of a wall-switch. 


22 Do not install near hazardous locations, 
moisture, or excessive heat. 


3.06 Where local instructions permit, fasten 
power cord plug of recorder coupler to 

convenience outlet. Use a 5A or 6A Tinnerman 

clamp and an ES-528772 bracket, or equivalent. 


KS-19522, LIST 11 VOICE CONTROL INSTALLATION 


3.07. The KS-19522, List 11 voice control can be 

installed in List 1 or pList 21¢ recorder 
couplers in the field. To add the voice control to 
an existing installation: 


(1) Disconnect customer equipment cable and 
commercial power from the recorder coupler. 


(2) Remove cover from recorder coupler and 

disconnect all external leads from terminal 
board. Remove recorder coupler assembly from 
wall and move to a suitable work area. 


Note: Connections should be suitably noted 
as terminations may not be in standard 
sequence. 


(3) Remove recorder coupler wiring board 
assembly from baseplate by removing eight 
mounting screws (accessible from back of 
baseplate). Remove standoff (located on back 
of board between terminal 3 and edge of board). 
Retain screws and washers for reassembly. 


(4) Mount voice control on baseplate using 
screws, lockwashers, and standoff supplied 
as loose parts with unit (Fig. 9). 


(5) Reassemble recorder coupler wiring board 
assembly to baseplate using screws and 
washers retained in step (8). 


(6) Connect voice control leads in accordance 
with Table B. Dress leads to avoid interference 
with circuit components and cover. 


(7) Affix adhesive circuit label, supplied as loose 
part with voice control, inside cover on upper 
side panel. Change nameplate designation from 


MOUNTING SCREW 
AND 


WASHER STANDOFF 


Fig. 9—KS-19522, List 11 Voice Control, Mounted on 
Baseplate 


TABLE B 


CONNECTIONS FOR KS-19522, LIST 11 
VOICE CONTROL 


* Remove existing strap between terminals 5 
and 6. 


+ Add strap between terminals 6 and 10. 
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KS-19522, List 1 to KS-19522, List 2 or pKS-19522, 
List 21 to KS-19522, List 22¢ in accordance with 
locally established procedure. 


(8) Reinstall voice recorder and connect leads 
disconnected in step (2). 


»KS-19522, LIST 21 AND LIST 22 RECORDER COUPLER 


3.08 The installation of the KS-19522, List 21 

and List 22 is identical to that of List 1 
and List 2 except that List 21 and List 22 are 
provided with three extra screw terminals designated 
S, C, and L located on the upper left quadrant of 
the recorder coupler circuit board (Fig. 3). 


3.09 The three screw terminals, S, C, and L, are 

provided to overcome false disconnects caused 
by the momentary loss of battery during reswitching 
or transferring of calls in certain types of associated 
equipments. 


3.10 The recorder coupler provides an 8-millisecond 

(MS) time delay as a standard feature. If 
the recorder coupler is connected to a No. 5 crossbar 
centrex, 800-type PBX, or manual switchboard, 
refer to 3.11. If the recorder coupler is connected 
to a No. 1 Electronic Switching System (ESS), refer 
to 3.12. 


3.11 A strap shall be placed between terminals 

S, C, and L (E option) when the recorder 
coupler is connected to a line served by a No. 5 
crossbar centrex, 800-type PBX or a manual 
switchboard. This option will provide a delay of 
approximately 100 MS to prevent false disconnects 
caused by the momentary loss of battery during 
reswitching or transferring of calls. 


3.12 When a recorder coupler is connected to a 

CO line served by a No. 1 ESS, a strap 
shall be placed between screw terminals C and L 
(D option). Option D will provide a disconnect 
time delay of approximately 450 MS, to prevent 
premature disconnects caused by the momentary 
loss of battery during reswitching or transferring 
of calls. 


TESTS AT TIME OF INSTALLATION 

3.13 Perform the operational tests of Part 5. 

4. OPERATION (Fig. 10) 

4.01 Refer to CD- and SD-99356-01 for detailed 


circuit description and operation. 
Page 9 
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SETS OR KEY EQUIPMENT - 1 —____ QD Gl 
AS REQUIRED 


l | START 
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it 


KS-19522,L2 OR L22 RECORDER | CUSTOMER PROVIDED EQUIPMENT 
| Couper I ia ee ON 
T : T2 Ji] PL gy 
ee 4 ———___ 
TELEPHONE LINE OR ——___+~@ A | | SPEECH 
CENTRAL OFFICE | | | RR 
TI | , [tS ae 
4 
Se TI l l 
RI | By ENA | 1g pe RING-uP 
TO ALL TELEPHONE | ; | | 13 | RU 2 
leas 


A | 
a SSS SS SS SS Se ee eee = | 18 7a oe 
| | ts LINE 
| | kS-19522,LI1 % LS | SEIZURE 
| VOICE CONTROL | : | is 2 
(———— 
| + || | TRI 
TRe tel 
| 422V | | 5 | TR 2 TRANSFER 
| : l ee 
| (W-BL) | | : | MR I 
| | | MR MESSAGE 
| | tes —— RECORD 
MR 2 
| ee 
| | To 1 
| 24 
| | TALK=DOWN 
| bee | TO 2 TONE 
| 
| a . oe READY 
L 9 i oe DISCONNECT 
Se a OR ee ee at ay 22 3REAK IN 
is | | | 
| | 2 TR 1 | | RSM 
: | 23 RECORD MESSAGE 
a ox a an 
ee || | RSA 
| KX) 21 ANNOUNCEMENT 
AC POWER — LS ‘ | ee 
I15V 60 HZ} pt—__te¢ | 29 
ey ee ie eee eee ae ce _ 
% KS-19522,L! OR L2| RECORDER COUPLER IS WITHOUT LI|I VOICE CONTROL. 
+ DENOTES CONTROL GROUND 
+ DENOTES CHASSIS GROUND 
Fig. 10—Simplified Schematic-Voice Connecting Arrangements RDL-RDM 
4.02 The recorder coupler signals the progress manner when the recorder coupler is not answering 
of the automatic cycle to the CPE by dry a call. During the automatic cycle, the telephone 
contact closures. The CPE provides signals by set may be used to monitor the call in progress; 
means of dry contact closures to control the automatic however, the transmitter is disabled by removal 
cycle of the recorder. of talk battery preventing its use for a 2-way 
telephone conversation. The G6-type amplifier 
4.03 The telephone set associated with the recorder handset, required by a handicapped person for 
coupler may be operated in the conventional conventional calling, requires line current to operate 
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and will become inoperative when used to monitor 
a call during the automatic cycle of a KS-19522 
recorder coupler (during which it is capacitively 
coupled to the line). 


4.04 The recorder coupler under control of the 
customer equipment will automatically function 
as follows: 


(1) Ready signal (closure between RDY1 and 
RDY2) is present from customer unit. 


(2) Ringing current on telephone line provides 
ring-up signal (lead RU opened from lead 
RU1 and closed to RU2) to CP unit. 


(3) Customer unit provides start signal (closure 
between leads ST1 and ST2) when ready to 
start automatic cycle. 


(4) Coupler seizes line and trips ringing; line 
seizure signal (lead LS opened from LS1 
and closed to LS2) is provided to customer unit. 


(5) Announcement on speech leads (TT and RR) 
is transmitted from customer unit to telephone 
line. 


(6) At end of announcement, transfer signal 
(closure between leads TR1 and TR2) from 
customer unit causes the following: 


(a) Direction of transmission through the 

recorder coupler is reversed so that speech 
on the telephone line appears on speech leads 
(TT and RR). 


(b) A 1/2-second beep tone is transmitted from 
coupler to telephone line. 


(c) Message record signal (lead MR opened 
from MR1 and closed to MR2) is provided 
to CP unit. 


(7) Ready signal (lead RDY1 opened from lead 

RDY2) is removed by the customer unit at 
the end of message record cycle. This indicates 
a request to the coupler for disconnect and 
causes: 


(a) A 1/2-second beep tone transmitted to 
the telephone line from the coupler and 
then disconnect. 
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(b) Removal of line seizure signal (lead LS 

opened from lead LS2 and closed to LS1), 
removal of message record signal (lead MR 
opened from lead MR2 and closed to lead 
MRI). 


(c) Ready signal (closure between leads RDY1 
and RDY2) reestablished by customer 
unit. 


4.05 The automatic cycle can be interrupted by 

a BREAK-IN signal (momentary open between 
leads RDY1 and RDY2) from the customer unit. 
This will allow normal transmit and receive operation 
of the associated telephone set. 


4.06 When an automatically answered call has 

been interrupted by a BREAK-IN signal, 
the automatic cycle can be reinstated by use of 
the REMOTE START switch (closure of lead RSC 
to lead RSA and RSM) located on the customer 
unit. 


4.07 Low level tone is under control of the 

customer unit and may be transmitted by 
closure of the TD1 and TD2 leads as many times 
as required, for any desired interval during the 
cycle. This may be used, for example, as talk-down 
tone associated with a recording control circuit 
located in the customer unit. This feature is not 
recommended when the List 11 voice control is 
provided as the tone signal may mask the calling 
party’s voice, and the voice control would time out 
causing disconnect. 


5. MAINTENANCE 

5.01. When trouble is reported, verify that: 
e CO pair and telephone set are good. 
e Power plug of recorder is secure in outlet. 
e Plug-in relays are secure in sockets. 


e Leads from telephone line and telephone set 
are secure on screw-type terminals. 


e Connections for type of service are correct. 
e Customer connector plug is secure in recorder 


coupler. 
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e Proper option straps have been placed 
between screw terminals S, C, and L. 


5.02 


Test for proper operation of the recorder 


coupler using the KS-19522, List 12 test set 


(Fig. 6). 


The test set permits testing of the 


recorder coupler independent of the customer unit. 


NOTES FOR TEST: 


(1) When the KS-19522, List 11 voice control 
unit is provided (List 2 or List 22 recorder 


coupler), the voice control feature may be disabled 


by strapping terminal 5 to terminal 6 as an aid 
in trouble clearance. 


(2) When the TR relay is operated, the installer 
will not be able to talk to the local test 


desk operator since talking battery is removed 


STEP 


1 


2 


ACTION 
Disconnect connector to customer equipment. 
Remove cover of recorder coupler. 


Plug the recorder coupler power cord into 
115-volt 60-Hz power outlet. 


Set rotary switch on the test set to the OFF 
position. 


Connect test set plug to the receptacle on 
the recorder coupler. 


Connect the spade-tipped lead from the test 
set plug to terminal 4 on the recorder coupler. 


Connect a 1018A (or equivalent) hand test set 
to terminals provided on the test set. 


5.05 Operational Tests: 


STEP 


8 
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ACTION 


Rotate test set switch to position 1. 

Have a call placed to the recorder coupler 
from the local test desk. 

(If the recorder coupler is connected to a CO 
centrex station line, place test call via attendant 
to verify that coupler does not disconnect 
when attendant releases from connection.) 
[Associated telephone set on-hook. | 


from the associated telephone set and the recorder 
coupler is conditioned for one-way transmission 
from the telephone line to the 1018A or equivalent 
hand test set [except KS-19522 (2W) Voice 
Connecting Arrangement RDM]. 


(3) Ifthe associated telephone set uses a G6-type 

amplifier handset, it will be necessary to 
use a second 1013A (or equivalent) hand test set 
connected to screw terminals T1 and R1 for 
monitoring. 


5.03 Apparatus Required: 


e KS-19522, List 12 test set (Fig. 6) 


e 1018A (or equivalent) hand test set. 


5.04 Preparation: 


VERIFICATION 


VERIFICATION 


Relay RU buzzes in presence of ringing current. 
Relay ENA operates. 


STEP 


10 


11 


12 


14 


15 


16 


ACTION 


Rotate test set switch to position 2. 


Two-way conversation specified in Steps 
10, 11, and 12 apply to VCA RDM only. 
VCA RDL will accept conversation for 
recording purposes only in these steps. 


Rotate test set switch to position 3. 

Talk into transmitter of the 1018A (or equivalent) 
hand test set and listen to receiver of local 
telephone handset. (Leave local telephone 
handset off-hook through remaining steps to 
maintain line connection.) 


Ask tester to speak for approximately 30 
seconds after hearing the beep tone, then cut 
off test desk transmitter but hold talking 
battery on the line. 


Rotate test set switch to position 4. 
Listen to receiver of 1013A (or equivalent) 
hand test set. 


Steps 13 and 14 apply to the List 11 voice 
control, If List 11 is not provided, proceed 
to Step 15. 


The List 11 voice control will cause automatic 
disconnect approximately 12 seconds after the 
calling party stops talking. 

Listen to receiver of telephone handset. 


After voice control disconnect— 

Connect strap between terminals 5 and 6 to 
prevent time-out in following steps. Proceed 
to Step 16. 


Rotate test set switch to position 5. 


Listen to receiver of telephone handset. 


Rotate test set switch to position 6. 
Listen to receiver of telephone handset. 
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VERIFICATION 


Relay LS operates and trips ringing. 
Relay RU stops buzzing. 

After 1-1/2 seconds, relay ENA releases. 
Battery removed from local telephone set. 


Speech is transmitted to calling party (may 
be heard in telephone handset receiver). 


Speech from the local test desk operator may 
be monitored on the local telephone handset 
receiver. 


Relay TR operated. 

Beep tone is transmitted to telephone line. 
Beep tone and speech from calling party should 
be heard in 1013A (or equivalent) hand test 
set and telephone handset receivers. 


Relay TR releases. 

Short beep tone from recorder coupler should 
be heard in telephone handset receiver. 

Relay LS releases. 

Battery connected to telephone set. 


Low level 1400-Hz tone from recorder coupler 
should be heard in telephone handset receiver. 


Relay TR releases. 

Short beep tone from recorder coupler should 
be heard in telephone handset receiver. 

Relay LS releases. | 

Battery connected to telephone set. 
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STEP ACTION 
17 Rotate test set switch to position 7. 
18 Rotate test set switch to position 8. 
19 Rotate test set switch to position 9. 
20 Rotate test set switch to position 10. 


Listen to receiver of telephone handset. 


21 Rotate test set switch to position 11. 


proceed to Step 23. 


Observe relays in coupler. 


23 Rotate test set switch to OFF. 


Remove strap between terminals 5 and 6 if 


voice control is provided. 


5.06 If trouble is identified as failure to disconnect 

from CO, check disconnect delay options 3.11 
through 3.18. A List 11 voice control may be 
required to correct trouble. When trouble develops 
that cannot be cleared by plug-in relay substitution, 
replace the recorder coupler. 


5.07 If the tests are satisfactory, remove all test 
connections to restore circuit to normal and 
follow local reporting procedures for CPE trouble. 


ae Do not attempt any test or repair to 
the CPE. 


5.08 When in the repairman’s judgment the 

trouble is located in the CPE, the Repair 
Service Bureau should be notified so that proper 
maintenance of service charge billing can be initiated 
as outlined in Section 600-101-312 entitled Maintenance 
of Service Charge on Services With Customer- 
Provided Equipment (CPE). 
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When List 11 voice control is provided, 


Talk into 1013A hand test set; ask local test 
desk operator to release the line from test. 


VERIFICATION 


Relays LS and ENA operate. 
Battery removed from telephone set. 


After approximately 1-1/2 seconds relay ENA 
releases. 


Relay LS releases. 
Battery connected to telephone set. 


Relays ENA, LS, and TR operate. 

Short beep tone from recorder coupler should 
be heard in telephone handset receiver. 
Battery removed from telephone set. 


After approximately 1-1/2 seconds relay ENA 
releases. | 


Relays TR and LS should release within one 
minute after test desk disconnects. (If relays 
TR and LS do not release within 1 minute, 
see 5.06.) 


When the recorder coupler is served 
by a CO line of a No. 1 ESS and the 
customer continues to complain of 
false disconnects after option D of 
KS-19522, List 21 or List 22 has been 
provided, line applique circuit SD-1A297 
should be installed at the CO. 


6. CONNECTIONS 


6.01 Connections to the customer’s equipment are 

made through the 25-pin KS-19087, List 2 
connector. The customer must furnish a suitable 
connecting cable equipped with a Cinch or ITT 
Cannon Electric DB-19604-432 plug with a DB-51226-1 
hood (or equivalent). 


6.02 Fig. 11 shows the connections for the recorder 
coupler for various telephone set applications. 
Fig. 10 shows connections for customer’s equipment. 


KS-19522, LI OR 2l 
RECORDER 
COUPLER * 


TO 
c.0. 
TO 
TELEPHONE 
SETS + 
TO 
LOCAL ———> 
GRD 
WITH TELEPHONE SET ONLY 
KS-19552, LI OR 2! KEY 
RECORDER TELEPHONE 
COUPLER * UNIT tT 
RI 
TO 
c.0. 
TO 
LOCAL —> 
GRD ® 


WITH JA KTS 
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KS-19552, LI OR 2! KEY 
TELEPHONE 


UNIT Tt 


RECORDER 
COUPLER * 


TO 
TEL 
KEY 
SETS+ 


WITH IAI AND IA2 KTS 


% SEE TABLE B FOR ADDING LIST 1!1! VOICE CONTROL 


+ FOR TERMINAL NUMBERS REFER TO APPROPRIATE 
SECTION ON KEY TELEPHONE SYSTEM. 


+ WHEN THE RECORDER COUPLER IS USED ON A LINE 
WITH EXTENSION TELEPHONE SETS OR MULTIPLED 
KEY TELEPHONE SETS, RING AND TIP CONNECTIONS 
FOR ALL STATIONS SHOULD BE MADE TO TERMINALS 
Ri AND TI OF THE RECORDER COUPLER TO PREVENT 
RECORDING TWO-WAY CONVERSATION. 


@ METALLIC (BRIDGED) RINGING 
(Y) GROUNDED (PARTY LINE) RINGING 


Fig. 11—KS-19522 Recorder Coupler Connections¢ 


When the recorder coupler is used on 
a line with extension telephone sets 
or multipled key telephone sets, ring 
and tip connections for all stations 
should be made to terminals R1 and 
T1 of the recorder coupler to prevent 


recording of 2-way conversations. When 
the recorder coupler is used on a busy 
out line where sleeve control is required, 
this contact may be provided using 
A and Al leads when not connected 
to a key system line. 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


ADDENDUM 463-340-111 
Issue 1, December 1974 


VOICE CONNECTING ARRANGEMENT RDL AND RDM 
KS-19522, LIST 1 OR LIST 2 RECORDER COUPLER USED WITH 
KS-16765, LIST 1 ANNOUNCEMENT SET 


1. GENERAL 


1.001 This addendum supplements Section 
463-340-111, Issue 2. 


1.002 This addendum is issued for the following 
reasons: 


(a) To change Fig. 10 to correct a condition 
shunting the VOC contacts to ground when 
the KS-19522, List 2 is used. 


(b) Add information on disabling lamp power 
supply in KS-16765, List 1 announcement 
set. 


2. CHANGES TO SECTION 


2.001 On Fig. 10 (Sheet 2), remove the connection 
shown between terminal 10 of Block 3 and 


© American Telephone and Telegraph Company, 1974 
Printed in U.S.A. 


terminal 1 of TB1 on the KS-16765, List 1 
announcement set. Add a connection between 
terminal 1 of TB1 on the KS-16765, List 1 
announcement set and terminal 6 of the KS-19522, 
List 2 recorder coupler. 


2.002 Add the following as Note 5 to Fig. 10 


(Sheet 3): 


Remove, insulate and store green leads from 
terminals 3 and 4 of TB2 (option X) on KS-16765, 
List 1. Add strap between terminals 3 and 6 of 
TB2 (option Y). 


On Fig. 10 (Sheet 2) add terminals 3 and 6 on TB2 
of KS-16765, List 1 announcement set and a strap 
between them with the notation—See Note 5. 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-340-111 
Issue 2, November 1972 


VOICE CONNECTING ARRANGEMENTS RDL AND RDM 


KS-19522, LIST 1 OR LIST 2 RECORDER COUPLER USED WITH 
KS-16765, LIST 1 ANNOUNCEMENT SET 


1. GENERAL 


1.01 This section provides identification, installation, 
operation, maintenance and connection 
information for the KS-19522, List 1 or List 2 
recorder coupler when used in Voice Connecting 
Arrangements (VCA) RDL or RDM and in association 
with the KS-16765, List 1 announcement set and a 
customer-provided (CP) message recorder. 


1.02 This section is reissued to: 


e Add test information on the use of a 1018A 
(or equivalent) hand test set when the 
associated telephone set requires a G6-type 
amplifier handset 


e Add Fig. 11—Recorder Coupler Connections 
to CP equipment 


e Revise test section format in Part 5. 


1.03 Voice Connecting Arrangement RDL provides 

for one-way voice transmission in each 
direction (but not simultaneously) between CP 
recorder equipment and a telephone line on incoming 
calls. Transmitters of any telephone set associated 
with the line are disabled during incoming calls to 
prevent recording of 2-way conversations. This 
arrangement is provided by KS-19522, List 1 or 
List 2 recorder coupler. The KS-19522, List 2 
consists of a KS-19522, List 1 with a KS-19522, 
List 11 voice control added. 


1.04 Voice Connecting Arrangement RDM provides 
for 2-way voice transmission between the 
CP equipment and telephone line, permitting distant 
party control of CP equipment during incoming 
calls. Recording of 2-way conversations is prevented 
as before. This arrangement requires a modified 
KS-19522, List 2 recorder coupler stamped ‘“‘2W”’. 


1.05 When used with RDL or RDM the KS-16765, 
List 1 announcement set: 


e Answers incoming calls automatically 


e Transmits prerecorded announcements to 
telephone line 


e Signals the KS-19522 recorder coupler at 
the end of the announcement period. 


1.06 With either arrangement (RDL or RDM), an 

associated key telephone set may make a 
normal outgoing call when the coupler is not in 
use. 


107 The KS-19522, List 12 test set is used for 
testing the recorder coupler. 


108 Lettered Steps: A letter a, b, c, etc, 

added to a step number in Part 5 of this 
section indicates an action which may or may not 
be required depending on local conditions. The 
condition under which a lettered step or a series 
of lettered steps should be made is given in the 
ACTION column, and all steps governed by the 
same condition are designated by the same letter 
within a test. Where a condition does not apply, 
all steps designated by that letter should be omitted. 


1.09 Refer to Section 463-340-110 for detailed 
information on the circuit description and 


operation of the KS-19522 recorder coupler. 


1.10 Refer to Sections 514-210-100 and 514-210-200 

for detailed information on the circuit 
description and operation of the KS-16765 announcement 
set. 


1.11 Ifthe customer wants a copy of the Technical 

Reference which covers this interface 
specification, the customer should contact the local 
Telephone Company Business Office or the Marketing 
Representative. 


© American Telephone and Telegraph Company, 1972 


Printed in U.S.A. 
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1.12 This issue of the section is based on the 
following drawings: 


SD-99356-01, Issue 10D—KS-19522 Recorder 
Coupler 


SD-95286-01, Issue 7B—KS-16765, Ll 
Announcement Set 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing(s), 
reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 


PURPOSE 


e To provide the means of coupling CP 
equipment to the telecommunications network 


e To limit excessive levels from CP equipment 
and to provide protection for personnel 
against hazardous voltages. 


APPLICATION 


e For use with a key telephone set to connect 
a CP recorder to the telecommunications 
network for transmitting prerecorded messages 
to the telephone line and recording messages 
from the line. Not to be used for the 
recording of 2-way conversations. 


ORDERING GUIDE 


e Coupler, Recorder, KS-19522, L1 (one-way 
transmission, Fig. 1 and 2) 


e Coupler, Recorder, KS-19522, L2 (one-way 
transmission, automatic disconnect, Fig. 3) 


e Coupler, Recorder, KS-19522, Ll (2W modified 
for 2-way transmission per BSRS 455.204) 


e Coupler, Recorder, KS-19522, L2 (2W modified 
for 2-way transmission, per BSRS 455.204 
with automatic disconnect) 


e Control, Voice, KS-19522, L11, Fig. 4 (provides 


automatic disconnect—see 2.03) required for 
No. 1 Crossbar 


e Set, Test, KS-19522, L12 (required for testing 
recorder-couplers, Fig. 5) 


e Set, Announcement, KS-16765, L1 (Fig. 6, 
7, and 8). 


Fig. 1—KS-19522 Recorder Coupler 


Associated Equipment (Order Separately) 
e Set, Telephone, 565GK or 
e Set, Telephone, 2565GK 


e Capacitor, 596G- 1.0 MFD (one required, 
2565GK only) 


e *Capacitor, 542C- .25 MFD (one required) 
e “Resistor, KS-14603, L3C-450 ohms (one 
required) 


e “Diodes, 420G (nine required) 
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TRANSFORMER T2 


TRANSFORMER TI 


Dea sees 


an ibhhe 


AFTER DEC. 1964 


Fig. 2—KS-19522, List 1 Recorder Coupler (Cover Removed) 


@ “Unit, Telephone, Key 17B (one required) 
e “Block, Connecting, 44A (four required). 


“ These components are required for interunit connections (Fig. 
9 and 10). 


DESIGN FEATURES 


2.01 The KS-19522, List 1 or List 2 recorder 
coupler: 


e Couples incoming messages from telephone 
line to CP recording equipment (upon receipt 
of transfer signal from the KS-16765, List 
1 announcement set) 


e Transmits a single short beep tone to 
telephone line at start and end of recording 
period 


e Transmits low-level tone to telephone line 
as required by customer unit (not recommended 
when List 11 voice control is used) 


e Disconnects from telephone line on signal 
from customer unit (opening of ready leads), 
battery reversal or momentary open from 
CO, or, at the end of a predetermined 
timing interval in the absence of speech 
when the KS-19522, List 11 voice control 
(Fig. 4) is provided. 


2.02 The KS-19522, List 11 voice control provides 

automatic disconnect from the telephone line 
in the absence of speech after a 12-second interval. 
CO receiver off-hook tone generator will prevent 
operation of the voice control. 


2.03 The KS-19522, List 11 voice control is 

required when the local CO does not provide 
a suitable disconnect signal (momentary interruption 
in line current) when the calling party goes on-hook. 
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CUSTOMER'S 
EQUIPMENT 
CONNECTOR 


VOICE CONTROL 
LEADS 


VOICE CONTROL 
LEADS 


KS-19522, LIST II 
VOICE CONTROL 


Fig. 3—KS-19522, List 2 Recorder Coupler (Cover Removed) 


The List 11 voice control is factory-installed in 
the List 2 recorder coupler or may be ordered 
separately for field installation in the List 1 recorder 
couplers. See Fig. 10 for connections.¢ 


2.04 The KS-16765, List 1 announcement set 
features: 


e Recording and reproducing of announcements 
on a magnetic recording band 


e Announcement recording capacity of 2 minutes 
with provision for increasing to 3 minutes 


e Adjustment for limiting announcement recording 
interval to less than maximum capacity 


e Variable cycle that automatically adjusts 
reproduce cycle to length of recorded 


announcement. 
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3. INSTALLATION 


3.01 Install and test the recorder coupler as 
described in Section 463-340-110. 


Warning: Disconnect recorder coupler 
power cord before proceeding with 
interconnections to announcement set. 


3.02 Install the KS-16765, List 1 announcement 
set as described in Section 514-210-200. 


3.03 Install telephone set, cable, drop, block, 
and inside wiring in the standard manner 
as outlined in the appropriate sections. 


3.04 Fig. 10 shows the interconnecting circuits 

for the KS-19522, List 1 or List 2 recorder 
coupler; KS-16765, List 1 announcement set; 17B 
KTU; and 565GK or 2565GK key telephone sets. 
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TERMINALS FOR 
1O13A HAND TEST SET 


Fig. 5—KS-19522, List 12 Test Set 


SECTION 463-340-111 


Fig. 6—KS-16765, List 1 Announcement Set 


The key telephone set provides for functional control 
of the announcement set and recorder coupler. 


3.05 Interconnection of the recorder coupler and 

announcement set requires the use of nine 
diodes, a capacitor, a resistor, and a 17B key 
telephone unit (KTU). Fig. 9 shows eight diodes, 
the capacitor, and resistor mounted on the 44A 
connecting blocks associated with the key telephone 
set. One diode is installed between terminals 1 
and 3 of the 17B KTU. Polarity of the diodes 
must be observed. 


3.06 Connect diodes, capacitor, and resistor as 

shown in Fig. 9 and extend connections to 
key telephone set through an A25B, single-ended 
connector cable (Fig. 10). 


3.07 Table A and Fig. 10 with associated notes 
explain the necessary modifications to, and 
interconnection of, apparatus. 


3.08 Table B and Fig. 10 provide ringer connection 
information. 


3.09 Prepare key designation strip in accordance 
with strip shown in Fig. 10. 
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TABLE A 


MODIFICATION TO 565GK OR 2565GK 
TELEPHONE SET* 


565GK, 2565GKt TERMINAL STRIP 
INTERNAL LEAD REMOVE FROM CONNECT TO 


STRAP (M1W 2R to 38R 
cord or 4R to 5R 
equivalent) AT to 5T 

LG2 to LG3 
LG3 to LG4 


LG4 to LG5 


*Convert No. 6 pick-up key to nonlocking. 


yAdd a 596G, 1.0 mf capacitor between net- 
work terminals L2 and RR on the 2565GK 
telephone set. 


4. OPERATION (Fig. 11) 


4.01 The key telephone set associated with this 

equipment may be operated in the conventional 
manner when an incoming call is not being answered 
and LINE key is depressed. During the automatic 
cycle, the telephone set may be used to monitor 
the call in progress; however, the transmitter is 
disabled by removal of talking battery preventing 
its use for 2-way telephone conversation. »The 


TABLE B 


RINGER CONNECTION OPTIONS WITH 
KS-16765, LIST 1 ANNOUNCEMENT SET 


STATION RINGER COMBINATIONS OPTION 


Normal ringer connection A 
B 


Ringer silenced during DICTATE* 
Tip Party (no identification) 


Ring Party 
Bridged 


*With B option the telephone line (ringer) 
will be open as long as the DICTATE key is 
operated. 


G6-type amplifier handset, required by a handicapped 
person for conventional calling, requires line current 
to operate and will become inoperative when used 
to monitor a call during the automatic cycle of a 
KS-19522 recorder coupler (because it is then 
inductively coupled to the line).¢ 


4.02 The automatic cycle can be interrupted by 

a BREAK-IN signal from the customer unit 
(a momentary opening of the ready signal leads 
RDY 1 and RDY 2, if provided), or by operating 
the LINE key on the associated key telephone set. 
This will allow normal transmit and receive operation 
of the associated key telephone set. 


4.03 Low-level tone is under control of the customer 

unit and may be transmitted by closing the 
TD1 and TD2 leads, as many times as required, 
for any desired interval during the cycle. This 
may be used, for example, as talk-down tone 
associated with a recording control circuit located 
in the customer unit. This feature is not 
recommended when the List 11 voice control is 
provided, as the tone signal may mask the calling 
party’s voice and the voice control would cause 
disconnect after 12-seconds. 


4.04 To record announcement: (CP recorder may 
be disconnected if desired) 


(1) Remove handset and operate locking DICTATE 
READY key. 
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(2) Press down nonlocking DICTATE key and 

wait for DICTATE READY lamp to light. 
DICTATE READY lamp indicates that any 
previously recorded announcement has been 
erased and the recorder is ready to record new 
announcement. 


(3) Continue to hold DICTATE key operated 
and dictate announcement in normal voice 
to the transmitter of the telephone set. 


(4) Release DICTATE key immediately after 

dictating announcement. When necessary, 
station ringer can be disabled throughout dictate 
procedure to prevent sound of bell being recorded 
by using wiring option B, Fig. 10. 


When wiring option Bis used, telephone 
line will be open as long as DICTATE 
key is operated. 


4.05 To check recorded announcement: (CP 
recorder may be disconnected if desired) 


(1) With handset off-hook, operate locking 

CHECK key. Recorded announcement will 
be heard over receiver of telephone set but will 
be isolated from telephone line. 


(2) After checking announcement, release CHECK 

key by operating either locking LINE key 
or locking AUTO ANSWER key depending upon 
which condition of the system is desired. 


4.06 To place answering and recording system in 
automatic answer and record condition, 


operate locking ANS-REC key. System will operate 
as follows: (Ready signal, closure of leads RDY 1 
and RDY 2 must be present from CP recorder.) 


(1) ANS-REC lamp will light. 


(2) Incoming 20-Hz ringing will be tripped by 
ringing bridge in announcement set. 


(3) ANS-REC lamp will go off. 


(4) Prerecorded announcement will then be 
automatically transmitted to telephone line. 


(5) After announcement has been transmitted 
once, the announcement set sends a transfer 
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signal to the recorder coupler (grounds lead 
RSM to operate transfer relay TR). 


(6) The recorder coupler transmits a short beep 
tone to the telephone line and conditions its 

amplifier to couple incoming speech from the 

telephone line to the CP message recorder. 


(7) Incoming message is recorded by CP equipment. 


(8) Low-level tone is transmitted by recorder 

coupler to telephone line as required by 
customer unit (when List 11 voice control is not 
provided). 


(9) The recorder coupler transmits a short beep 

tone to the telephone line and disconnects 
on signal from the customer unit (opening of 
ready leads), CO battery reversal or momentary 
open, or, after approximately 12 seconds in the 
absence of speech, when the List 11 voice control 
is provided. 


(10) ANS-REC lamp will light. 


4.07 To place answering system in automatic 


answer only condition, operate locking 
ANS-ONLY key. System will operate as follows: 


(1) ANS-ONLY lamp will light. 
(2) Incoming 20-Hz ringing will be tripped by 
ringing bridge in announcement set. 


(83) ANS-ONLY lamp will go off. 


(4) Prerecorded announcement will then be 
automatically transmitted. 


(5) After announcement has been transmitted 

once, announcement set automatically 
disconnects from telephone line and prepares to 
accept another call. 


(6) ANS-ONLY lamp will light. 


4.08 To use the telephone set as a regular station, 
operate locking LINE key. This disassociates 


telephone set from announcement set. 
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4.09 Fig. 11 shows the connections to the CP 


equipment. These leads are designated and 


function as follows: 


(a) Speech pair (leads TT and RR) provides 

unilateral transmission from the telephone 
line to the CP recorder during the message 
record interval. Not used in this application 
for the announcement interval. 


(b) Ready (leads RDY 1 and RDY 2)—isolated 

circuit closure is provided by CP equipment 
at all times except when the CP recorder is not 
ready to accept a call or when signaling the 
recorder coupler for disconnect. 


(c) Ring-up (leads RU, RU1, and RU2)—isolated 

~ contact closures provided by the recorder 
coupler to the CP recorder to indicate that a 
call is being received. 


(d) Start (leads ST1 and ST2)—isolated contact 
closure provided by the CP recorder to the 
recorder coupler to cause line seizure. 


(e) Line seizure (leads LS, LS1 and LS2)—isolated 
contact closures provided by the recorder 
coupler to indicate line seizure to the CP recorder. 


(f) Transfer (leads TR1 and TR2)—isolated 

contact closure provided by the CP recorder 
to the recorder coupler at the end of the 
announcement cycle to cause the recorder coupler 
to change from announcement to record. Not 
used in this application. 


(g) Message record (leads MR, MR1 and MR2)— 

isolated contact closures provided by the 
recorder coupler to the CP recorder at the time 
of transfer from announcement to message record. 


(h) Remote start (leads RSA, RSM and 

RSC)—isolated contact closures provided by 
the CP recorder to the recorder coupler to start 
an announcement or message record cycle. Used 
only for the message record cycle in this 
application. 


(i) Talk down tone (leads TD1 and TD2)—isolated 

contact closure provided by the CP recorder 
to the recorder coupler to cause the recorder 
coupler to transmit a low level 1400-Hz tone to 
the telephone line. This feature is not 


recommended when the List 11 voice control is 
used. 


5. MAINTENANCE 
5.01. When trouble is reported verify that: 
e CO pair is good. 


e All wiring is correct and secure and proper 
wiring options installed. 


e Power is supplied to station coupler and 
announcement set. 


e Customer connection plug is secure. 


5.02 Using the KS-19522, List 12 test set (Fig. 5), 

test for proper operation of the recorder 
coupler and announcement set (Test A). If the 
KS-19522, List 12 test set is not available, proceed 
to (Test B) tests without test set. 


Notes: Tests A and B 
(1) When LS relay is operated, the installer will 
not be able to talk to the local test desk 


operator since talking battery is removed from 


Tests A and B 


STEP ACTION 

1 Disconnect connector to customer equipment. 

2 Remove cover of recorder coupler. 

3 Plug the recorder coupler and announcement 
set power cords into 115-volt, 60-Hz power 
outlet. 

Test A 

4 Set rotary switch on the test set to the OFF 
position. 

5 Connect test set plug to the connector on the 
recorder coupler. 

6 Connect a 1013A (or equivalent) hand test set 


to the terminals provided on the List 12 test 


set. 
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the associated telephone set (except KS-19522 
[2W] Voice Connecting Arrangement RDM), and 
the recorder coupler is conditioned for one-way 


transmission from the telephone line to the 

1013A (or equivalent) hand test set. 

(2) When the KS-19522, List 11 voice control 
unit is provided (List 2 recorder coupler), 

the voice control feature may be disabled by 


strapping terminal 5 to terminal 6 as an aid in 
trouble clearance. 


(3) If the associated telephone set uses a G6-type 

amplifier handset, it will be necessary to 
use a 1013A (or equivalent) hand test set connected 
across T and R of the telephone line for 
monitoring.@ 


5.03 Apparatus Required: 


Test A 
e KS-19522, List 12 test set (Fig. 5) 


e 1013A (or equivalent) hand test set. 


5.04 Preparation: 


VERIFICATION 
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5.05 Test A: (using List 12 test set) 


STEP 


7 


10 


11 


12 


13 


l4a 


15b 


16b 
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ACTION 


Record desired announcement as described in 
4.04, 


Depress LINE key on associated key telephone 
set and call local test desk. 

Ask test desk operator to call back and speak 
for approximately 30 seconds after hearing 
the beep tone (following the recorded 
announcement), then cut off test desk transmitter 
but hold talking battery on the line. 

Restore handset on-hook. 


Depress ANS-REC key on telephone set. 
Rotate test set switch to position 1. 


Ringing current on telephone line. 


Monitor outgoing announcement on key telephone 
handset. 


Announcement is concluded. 


Listen to receiver of 1018A hand test set. 


If List 11 voice control is provided— 

It will cause automatic disconnect approximately 
12 seconds after the calling party stops talking. 
Listen to receiver of telephone handset. 


If voice control is not provided— 
Rotate test set switch to position 5. 
Listen to receiver of telephone handset. 


Rotate test set switch to position 6. 
Listen to receiver of telephone handset. 


VERIFICATION 


Check recorded announcement as described in 
4.05. 


ANS-REC key lamp lights. 


Announcement set relays RU and ST operate, 
motor starts, relays A, B, and CPC operate. 
ANS-REC lamp goes off. 

Recorder coupler relays ENA and LS operate. 
Battery removed from associated key telephone 
set. 


Announcement transmitted to telephone line 
and heard in key telephone handset. 


Announcement set relay STP operates— 
Set mechanism stops. 
Recorder coupler relay TR operates— 


After approximately 1-1/2 seconds, relay ENA 
releases. 


Short beep tone is transmitted to telephone 
line. 

Beep tone and speech from calling party should 
be heard in 1018A hand test set receiver. 


Relay TR releases. 

Short beep transmitted to telephone line should 
be heard in telephone handset receiver. 

Relay LS releases. 

Battery connected to telephone set. 


Low level tone from recorder coupler should 
be heard in telephone handset receiver. 


Relay TR releases. 
Short beep tone eranemnitied to telephone line 
should be heard in telephone handset receiver. 


STEP 


17 


5.06 


STEP 


4 


10 


lla 


ACTION 


Ask local test desk operator to release the 
line from test. 


Test B: (without test set) 


ACTION 


Record desired announcement as described in 
4.04. 


Depress LINE key on associated key telephone 
set and call local test desk. 

Ask test desk operator to call back and speak 
for approximately 30 seconds after hearing 
the beep tone (following the recorded 
announcement), then cut off test desk transmitter 
but hold talking battery on the line. 

Restore handset on-hook. 


Depress ANS-REC key on telephone set. 


Ringing current on telephone line. 


Monitor outgoing announcements on key 
telephone handset. (Leave handset off-hook 
through remaining steps to maintain line 
connection.) 


Announcement is concluded. 


Test desk operator should speak for approximately 
30 seconds. 


If List 11 voice control is provided— 
It will cause automatic disconnect approximately 
12 seconds after the calling party stops talking. 
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VERIFICATION 


Relay LS releases. 
Battery connected to telephone set. 


VERIFICATION 


Check recorded announcement as described in 
4.05. 


ANS-REC key lamp lights. 


Announcement set relays RU and ST operate, 
motor starts, relays A, B, and CPC operate. 
ANS-REC lamp goes off. 

Recorder coupler relays ENA and LS operate. 
Battery removed from associated key telephone 
set. 


Announcement transmitted to telephone line 
and heard in key telephone handset receiver. 


Announcement set relay STP operates— 

Set mechanism stops. 

Recorder coupler relay TR operates— 

Short beep tone is transmitted to telephone 
line— 

After approximately 1-1/2 seconds relay ENA 
releases. 

Beep tone should be heard in telephone set 
handset. 


Incoming message should be heard in telephone 
set handset. 


Relay TR releases. 


Short beep tone transmitted to telephone line 
should be heard in telephone handset receiver. 
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STEP 


12a 


13b 


14b 


15¢ 


16¢ 


17 


ACTION 


After voice control disconnect— 

Connect a strap between terminals 5 and 6 
of the recorder coupler to prevent time-out 
in following steps. 

Proceed to Step 15. 


If the List 11 voice control is not provided 
and customer unit provides for control of the 
talk-down tone circuit— 

Momentarily connect pins 24 and 25 at Jl. 


Depress LINE key on the associated key 
telephone set. 


If the customer equipment provides 
REMOTE-START MESSAGE feature— 


ANS-REC key must be depressed to enable ~ 


REMOTE-START operation. 

Momentarily connect terminal 7 to terminal 2 
on the recorder coupler to simulate remote 
start. 


Depress LINE key on associated key telephone 


set. 


End of tests. Ask local test desk operator 
to release the line from test. 


5.07. »pWhen trouble develops that cannot be 

cleared with plug-in relay substitution, replace 
the recorder coupler. If trouble is identified as 
failure to disconnect from CO, List 11 voice control 
may be required to correct trouble.¢ 


5.08 If the tests are satisfactory, remove all test 
connections to restore circuit to normal and 


follow local reporting procedures for CP trouble. 
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VERIFICATION 


Relay LS releases. 
Battery connected to telephone set. 


A low level 1400-Hz tone should be heard in 
telephone handset receiver. 


Relay TR releases. 

Short beep tone transmitted to telephone line 
should be heard in telephone handset receiver. 
Relay LS releases. | 

Battery connected to telephone set. 


Relays ENA, LS, and TR operate. 

Short beep tone transmitted to telephone line 
should be heard in telephone handset receiver. 
Battery removed from telephone set. 

After approximately 1-1/2 seconds, relay ENA 
releases. | 

Incoming speech from telephone line can be 
recorded. 


Relay TR releases. 

Short beep tone transmitted to telephone line 
should be heard in telephone handset receiver. 
Relay LS releases. 

Battery connected to telephone set. 


Do not attempt any test or repair to 
the customer-provided equipment. 


5.09 Maintenance of the KS-19522 recorder coupler 

is covered in Section 463-340-110. Maintenance 
of the KS-16765, List 1 announcement set is covered 
in Section 514-210-100. 


5.10 When in the repairman’s judgment the 

trouble is located in the CP equipment, the 
Repair Service Bureau should be notified so that 
proper Maintenance of Service Charge billing can 
be initiated as outlined in Section 660-101-312 
entitled Maintenance of Service Charge on Services 
With Customer-Provided Equipment (CPE).¢ 


6. CONNECTIONS 


6.01 For connection information using the KS-19522 
recorder coupler, refer to Fig. 3 and 10. 


KS-16765 LIST 6 FUSE 
AMPLIFIER HOLDER 


B) Te Pen hah Pat Ped ae fori oop et eet 
he Ae eS ee 


rR San a ah Pas fmt fet Ad fest Pk et 
Be Wah Nah et tat fet tet tat et ee et 


| aa 


CONNECTING PLUG 


SLOTTED supe 
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6.02 For connection information using the KS-16765, 
List 1 announcement set, refer to Fig. 7, 
8, 9, and 10. 


6.03 For connection information for the key 
telephone set, refer to Fig. 9 and 10 and 
Tables A and B. 


6.04 Connections to the customer equipment 

shown in Fig. 11 are made through the 
25-pin KS-19087, List 2 connector. The customer 
must furnish a suitable connecting cable equipped 
with a Cinch DB-19604-482 (231-25-61-125) Plug with 
a DB-51226-1 (239-13-99-070) Hood, or equivalent. 


RECORDER 


KS 16765 LIST 3 
RECORDER 


Fig. 7—KS-16765, List 1 Announcement Set (Front Cover Removed) 
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MOUNTING STUDS 


ey seep natin 


Fig. 8—KS-16765, List 1 Announcement Set (Rear Cover Removed) 
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TEL LINE 12 PR CABLE TO KS~16765, 


ANN. SET 


6 PR CABLE TO KS~-19522, 
RECORDER COUPLER 


‘a0 


LEADS TAPED 
AND STORED 


~~ A25B CABLE 
TO TEL SET 


Fig. 9—44A Connecting Blocks With Components Mounted 
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MODIFIED MODIFIED D50S 
2565 GK 565GK MTG CORD 
TEL SET 3 TEL SET 
(NOTE 4) (NOTE 4) 
(BL-w) 7 
(W-BL) - 
(O-W) 5 
etc 27 
PLACE ak 7 
STRAPS iret oa los (BR-W) - 4 
erm ttes eae (W-BR) 5 
(R-0) a5 
(S-W) ; 
5966 awe8) 30 
t.OMFO (G-R) 
CAPACITOR 8 
(BL-8K) ‘i 
(Y-BR) 44 
(R-G) 33 
(BR-Y) ~ 
(S-R) 10 
(R-S) 35 
(Y-0O) 42 
BLACE (BK-BL) 36 
STRAPS (BK-BR) 49 
iene 13 
(BK-G) wf 
(BR-BK) 14 
(0-Y) 7 
eae Sl to sH2 
41 
(S-V) 25 
(S-Y) 20 
(Y-S) 45 
(BL-V) 21 
(V-BL) ‘i 
(V-O) 47 
(O-V) 22 
(V-S) - 
(G-V) ee 
(V-G) 48 
(BR-V) 24 
(V-BR) 49 
(BK-S) éo 
PLACE (S-BK) T} 
STRAPS (BL-R) P 
(R-BL) i 
(BR-R) 9 
(R-BR) “4 
(BK-0) 37 
sosek! 12 
(G-W) 3 
(W-G) 28 
(G-Y) . 18 
(Y-G) 43 


Fig. 10—Connections Using KS-16765, List 1 Announcement Set, KS-19522 Recorder Coupler and 565GK or 
2565GK Telephone Set With Customer-Provided Message Recorder (Sheet 1) 
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Fig. 10—Connections Using KS-16765, List 1 Announcement Set, KS-19522 Recorder Coupler and 565GK or 
2565GK Telephone Set with Customer-Provided Message Recorder (Sheet 2) 
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KS-19522, L2 RECORDER COUPLER (L) 


KS-19522, LI! KS-19522,LII 
RECORDER COUPLER (K) VOICE 
(NOTE 1) CONTROL 


LEGEND: 


420G DIODES (OBSERVE POLARITY). 


KS-14603,L3C RESISTOR-450 OHM. 


INSULATE AND STORE CONDUCTORS. 


SEE TABLE B FOR STATION RINGER 
OPTIONS. 


+ TERMINALS ON NETWORK. 


§ NUMBERS ARE FOR REFERENCE WITH 
SD-99356-0! ONLY. 


(1) NUMBERS ARE FOR REFERENCE WITH 
CONNECTING BLOCK PHOTO ONLY. 


AS 542C CAPACITOR - .25MF. 
* 
t 


NOTES: 


1. REMOVE STRAPS FROM TERMINALS 5 TO 6 
AND 7 TO 9 ON RECORDER COUPLER FOR USE 
WITH KS-16765,L!| ANNOUNCEMENT SET.. 


2. FOR USE WITH KEY TELEPHONE SYSTEMS 
REQUIRING A LEAD CONTROL, CONNECT A 
LEAD TO TERMINAL 7 AND Ai LEAD TO 
TERMINAL 9 ON 17B KTU RELAY. 


3. REVERSE THESE LEADS TO MAINTAIN PROPER 
DIAL POLARITY WHEN OPTION IS USED 


(2565 GK TEL SET ONLY). 
4. SEE TABLE A FOR MODIFICATION INFORMATION. 


FROM 
SH 2 


DISCONNECT FROM 
TERMINAL 5 OF = 
RECORDER (3) RECORDER COUPLER WITHOUT VOICE CONTROL. 
COUPLER 


(D RECORDER COUPLER WITH VOICE CONTROL. 


D-!61488 
CONNECTOR 


(W-BL) 


KEY DESIGNATION STRIP 


| automatic —_| 
CHECK ais DICTATE 
ANS-REC | ANS—ONLY 


KS- 19087, L2 
CONNECTOR 
TO CP 

EQUIPMENT 


LINE 


Fig. 10—Connections Using KS-16765, List 1 Announcement Set, KS-19522 Recorder Coupler and 565GK or 
2565GK Telephone Set With Customer-Provided Message Recorder (Sheet 3) 
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CONN BLOCKS} | TR | aaa ad We en 
———_—_—__++—-2@ +22V | 12 | TR2 
| < 
l 
CG | 7 (| ; MR I R 
— a | 
- | MR MESSAGE 
| tt TR me 26 RECORD 
yo Z | MR 2 
Pa eae ae 
6 | \ 
= || | Ot 
osc 24 
| [x 1 | TALK-DOWN 
| ¢ | | 25 ; 2 TONE 
I 
RDY 3 | 5 I | | RDY | 
| . sr 
| 
RDY 4 9 | > enue READY 
Q | 22 
| 
I 2 FR = | RSM 
| ?) 23 RECORD MESSAGE 
i | ! REMOTE 
RSA Lo ™ I | it see START 
) 2! ANNOUNCEMENT 
LS | | 
| + i | | RSC 
is |---| 20 
% KS-19522,L2 RECORDER CONNECTIONS ARE AS SHOWN 
WITH VOICE CONTROL ADDED PER FIG. 10. 
+ DENOTES CONTROL GROUND 
# DENOTES CHASSIS GROUND 
se e E a 
Fig. 11—KS-19522 List 1 Recorder Coupler-Connections to Customer-Provided Equipment¢ 
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BELL SYSTEM PRACTICES | 
AT&TCo Standard 


SECTION 463-340-112 
Issue 1, October 1974 


VOICE CONNECTING ARRANGEMENT GTS 


1. GENERAL 


1.01 This section provides information on the 
KS-21440, List 1 coupler when used in Voice 
Connecting Arrangement (VCA) GTS. 


102 VCA GTS provides a protective interface 


for customer-provided (CP) answer-only station 
equipment. 


1.03 The customer may obtain a copy of the 

Technical Reference covering this VCA by 
contacting the local Telephone Company Business 
Office or Marketing Representative. 


1.04 This issue of the section is based on the 
following drawing: 


SD-69918-01, Issue 83—KS-21440, List 1 
Coupler 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing, 
reference should be made to the CD and SD to 
determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 
Purpose 
e To provide a 2-wire interface between a 
telephone line and customer-provided equipment 
(CPE) such as answering sets, message 


recorders, dictation machines, etc. 


e To protect the telephone line from hazardous 
voltages generated in the CPE. 


Application 


e 2-wire CO/PBX lines with or without 1A1 
or 1A2 Key Telephone System (KTS). 


Ordering Guide 
Order basic unit as: 


e Coupler, KS-21440, List 1 


Order replaceable components as: 


e Fuse, Buss, AGX 1/16A (2 required) do not 
substitute. 


Design Features 


2.01 The KS-21440, List 1 coupler provides the 
following features: 


e Standard 4-prong telephone jack on bottom 
for customer connections. 


e Can be powered either by ac or de supplied 
by the telephone company. Requires a 
maximum of 32 milliamperes in the off-hook 
mode when powered from a 28V de supply. 


e Activated by CO ringing to transmit ac 
ringing signal to CPE over CT and CR leads. 
Reacts to a CPE de termination across CT 
and CR to trip ringing and establish a 
transmission path between telephone line 
and CPE. 


e Permits 2-way voice transmission in the 
off-hook mode allowing for a prerecorded 
announcement to a calling party and recording 
of incoming transmission. 


e Protects the telephone line from hazardous 
voltages generated by CPE by means of F1 
and F2, isolation transformer T1 and diode 
CR6. 


e Provides a balanced telephone line termination. 


e Prevents line seizure except after ring 
detection by inhibiting de pulsing and limiting 
the amplitude of voice-frequency signals. 


3. INSTALLATION 


3.01 Where possible, the coupler should be mounted 

in a location that permits access to the 
telephone line, CPE and an electrical outlet when 
transformer powered. The coupler is housed similar 
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_ to a 105-type apparatus unit and is mounted in 
the same manner. 


3.02 Connection to the CPE is made through the 

jack on the bottom of the coupler (Fig. 1). 
A 4-prong plug such as a 505A is required on the 
end of the customer wiring. 


3.03 Line connections are made to terminals T 

and R and when required behind 1A1 or 
1A2 KTS, to terminals A and Al. Any telephone 
sets or audible signals associated with the line 
should also be connected to these terminals. 


Note: To insure proper operation of the ring 
detector circuit, no more than two ringers 
may be connected to the T and R terminals. 


3.04 Additional terminals are provided for power 

connections. Use a 2012B transformer for 
single installations or a KS-5714, List 4 or List 5 
transformer or 19-type power unit for multiple 
installations and connect to terminals 1 and 2. The 
power supply should be connected to a 60-hertz 
circuit where possible and not under control of a 
switch. 


3.05 When all installation work is complete perform 
the tests shown in 6.02. 


4. OPERATION 
Incoming Call 
4.01. An interrupted ac ringing signal applied to 
the telephone line causes relay RD to operate. 
The operation of RD disconnects the voltage limiting 
circuit and causes ringing to be supplied through 
T1 to the CPE over CT and CR. 
4.02 If the ring detector circuit in the CPE reacts 
and applies a de termination across CT and 
CR, relay OH will operate to: 
e Trip CO ringing and seize the line 
e Release the RD relay 
e Apply Al ground to the A lead if required. 
The RD relay released connects the voltage limiting 


circuit diode CR6 across T1. 


Page 2 


4.03 In this state, 2-way transmission is established 

through the coupler between the telephone 
line and the CPE. The CPE can transmit a 
prerecorded message and record incoming messages. 
Rotary dialing from the CPE is inhibited by the 
slow release of the OH relay. 


4.04 Release of the coupler is dependent on the 
CPE disconnecting the de termination on CT 


and CR. If the termination is not removed, the 


CO line will be reseized initiating the CO permanent 
signal circuitry. Removal of the de termination 
releases the OH relay allowing the circuit to return 
to normal. 


5. PROTECTION 
Telephone Line Protection 


5.01 Longitudinal voltages induced on leads CT 

and CR are prevented from reaching the 
telephone line by the isolation transformer and 
normally open contacts on relay OH. Metallic 
voltages applied to CT and CR, if sufficiently large, 
cause relay OH to operate whether normal power 
is applied to terminals 1 and 2 or not. Operation 
of OH prevents RD from operating so that voltages 
on the line are limited to safe levels. Currents in 
excess of 1/16 ampere will cause fuses Fl and F2 
to operate to protect coupler components. 


6. MAINTENANCE 


6.01 Maintenance of VCA GTS is limited to the 
following: 


e Wiring of telephone line and A and Al ieads 
e Customer plug securely in place 
e Proper power source and connections 
e Replacement of fuses F1 and F2. 
6.02 Ifa check of the items above does not clear 
the trouble, test the KS-21440, List 1 coupler 
as follows: 
(1) Disconnect plug to CPE. 
(2) If line is associated with 1A1 or 1A2 KTS, 


connect an 81A test set to terminals A and 
A1 with switch in C position. 
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TELEPHONE 
LINE 
TERMINATIONS 


‘ 
i 
7 
4 


JACK FOR CPE POWER CONNECTIONS 


Fig. 1—KS-21440, List 1 Coupler, Cover Removed 


(3) Plug a 500-type telephone set equipped with (5) When the call is returned, the RD relay will 
a 505A plug and wired for bridged ringing operate and the test telephone should ring 
into the CPE jack on the coupler. (may require placing biasing spring in low notch). 
(4) Using another line, call the local test desk (6) Go off-hook—Relay OH should operate. The 
and ask that a call be returned on the line 81A test set should operate indicating 
under test. continuity on A and Al. Check for normal 
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conversation by conversing with test desk wee 
test teleuROne: 
(7) Go on-hook—Relay OH should release. — 


(8) After 30 seconds go off-hook on test telephone. 
Relay OH should not operate. 


(9) Remove plug from as and disconnect 81A 


test set. 


6.03 If trouble is indicated in coupler, replace 
coupler. If all tests are satisfactory, remove 


TO 
CO/PBX 
LINE 


TO tAl 
OR 1A2 
KTS 


all test equipment and restore circuit to normal 


by connecting CPE plug. 


Do not attempt any tests or repairs 
to the CPE. 


6.04 When in the repairman’s judgment the 

trouble is located in the CPE, the Repair 
Service Bureau should be notified so that proper 
billing can be initiated as outlined in Section 
660-101-312 entitled Maintenance of Service Charge 


on Services with Customer-Provided Equipment. 


TO 
CPE 


TO 20128 
TRNSF % 


% AT MULTIPLE INSTALLATIONS USE A KS-5714, LIST 4 OR 
LIST 5 TRANSFORMER OR A I9-TYPE POWER UNIT. ONLY 
ONE KS=21440, LIST | COUPLER MAY BE POWERED FROM 
A 2012B TRANSFORMER 


Fig. 2—KS-21440, List 1 Coupler, Connections 
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BELL SYSTEM PRACTICES 
AT &TCo Standard 


ADDENDUM i 463-340-120 
Issue 1, May 1976 


PROTECTIVE CONNECTING ARRANGEMENTS 
RCZ, RTT, AND RT1, AND 4-WIRE SERVICE 


1. GENERAL 


This addendum supplements Section 
463-340-120, Issue 5. Place this pink sheet 
ahead of page 1 of the section. 


1.001 


1.002 This addendum is issued to: 


¢ Clarify information on option Z—used with 
KS-19645 recorder connectors modified for 
4-wire service 


e Revise Table C. 
2. CHANGES TO SECTION 


2.001 On page 9 after subparagraph (f), add 


subparagraph (g) as follows: 


2.002 


NOTICE 


(g) All units modified per BSRS 455.205 for 

4-wire service have option Z installed which 
is required when the recorder connector is 
associated with a line where there is no dc line 
current. If the unit is to be used on a line 
where dc line current is present, the telephone 
company installer can remove option Z by cutting 
the two red straps located near the OH relay. 
The OH relay is located just above and to the 
right of screw terminals C2 and C7. Position 
the cut ends so there will be no interference 
with circuit board components. 


On page 15, Table C is obsolete. A new 
Table C is shown in this addendum. 


Not for use or disclosure outside the 
Bell System except under written agreement 


Printed in U.S.A. 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-340-120 
Issue 5, January 1976 


PROTECTIVE CONNECTING ARRANGEMENTS 
RCZ, RTT AND RCI, AND 4-WIRE SERVICE 


1. GENERAL 


1.01 This section provides information on the 

identification, installation, operation, 
maintenance, and connections of the KS-19645 type 
recorder connectors used for Protective Connecting 
Arrangements (PCA) RCZ, RTT and RCl, and 
4-Wire Service. 


1.02 This section is reissued to: 


e Change rating of KS-19645, List 2 and List 6 
recorder connectors from AT&T Standard 
to Manufacture Discontinue (MD) 


e Add KS-19645, List 4 recorder connector 


e Change customer interface to 44A connecting 
block 


e Add new Fig. 18 to show connections for 
882-, 2882-, 838-, and 2838-type key telephone 
sets 


e Add new Fig. 31 
e Kevise Fig. 1, 2, 8, 8, 9, 10, 11, and 30 


e Revise Tables A, B, C, and D, and add 
new Table E 


e Replace the term Voice Connecting Arrangement 
(VCA) with Protective Connecting Arrangement 
(PCA). 


1.03 The customer should be informed by the 
manufacturer or supplier of the proper use 
of his equipment with the recorder connector. 


1.04 The customer can obtain a copy of the 

Technical Reference covering interface 
specifications PCA RCZ, RTT and RC1 by contacting 
the local Telephone Company Business Office or 
the Marketing Representative. 


1.05 This issue of the section is based on the 
following drawing: 


SD-99414-01, Issue 8—KS-19645, L4 Recorder 
Connector 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing, 
reference should be made to the SDs to determine 
the extent of the changes and the manner in which 
the section may be affected. 


2. IDENTIFICATION 
PURPOSE 


e To provide facilities for connecting 
customer-provided equipment (CPE) to the 
telecommunications network 


e To provide protection for telephone company 
personnel against hazardous voltages and to 
insure longitudinal balance 


e To provide facilities for complying with the 
rules of the Federal Communications 
Commission for recording of 2-way telephone 
conversations (RCZ only). 


2.01 PCA RCZ (Fig. 1 and 2): KS-19645, List 

1 (MD), List 2 »(MD),@ pList 6 (MD),@ or 
List 4 recorder connectors provide 1400-Hz warning 
beeps on 2-wire station lines only when »2-way¢ 
conversations are being recorded by customer-provided 
(CP) voice recorders. 


2.02 PCA RTT (Fig. 1 and 2): KS-19645, List 4 
recorder connector modified to provide 440-Hz 
warning beeps in both directions on 2-wire station 


or PBX trunk lines to signal conversing parties 


that their call is exceeding a time limit predetermined 
by a CP call duration timer. Not to be used for 
the recording of 2-way conversations. 


NOTICE 


Not for use or disclosure outside the 


Bell System except under written agreement 


Printed in U.S.A. 
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OPENING 


INSERT FOR C.O. 

B-573473 LINE AND 
STATION 
WIRING 


Fig. 1—KS-19645, List 4 Recorder Connectoré 


AMPLIFIER 
GAIN CONTROL 
(INDEX MARK 
ON FLAT PART 
OF SHAFT ) 


X OPTION 


AVC 
(WIRING 
OPTION ) 


2.03 PCA RCI (Fig. 1 and 2): KS-19645, pList 4¢ 

recorder connector modified to provide 
1400-Hz warning beeps to the local party and reduce 
the level of the beep tone being transmitted to 
the distant party by approximately 60 dB. It is 
used to connect CP call duration timers to 2-wire 
station or PBX trunk lines to signal the local party 
that their call is exceeding a time limit predetermined 
by a CP call duration timer. Not to be used for 
the recording of 2-way conversations. 


2.04 4-Wire Service (Fig. 3): KS-19645, List 4 

recorder connector, modified for 4-wire use 
(4W), provides 1400-Hz warning beeps on 4-wire 
telephone lines when »2-way@ conversations are 
being recorded by CP voice recorders. 


APPLICATION 


e Central Office (CO), Centrex, or PBX station 
lines 


L5 INDUCTOR 
(RECORDER BEEP 
TONE ADJUSTMENT ) 


meee —— TO TEL SET 


“Ratio 


CONNECTS FOR 
INSIDE WIRE TO 
444A CONNECTING BLOCK 


Fig. 2—»KS-19645, List 4 Recorder Connector, Cover Removed¢ 
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RCVG LINE TO 
SWITCHING SYSTEM 


& 
t 


i Nn ao 


TRMTG LINE TO 549A 
TY TO SWITCHING JACK-RCVR 
SYSTEM | (OPTIONAL) 


TO 20128 


> +T0549A v 
TRANSFORMER ZZ ” JACK-TRMTR i 
OR POWER UNIT ‘ (OPTIONAL) f} 
NN 
~\. {} 
ee Sa 


e 1A, 1Al1, or 1A2 Key Telephone System 


lines the receive side only. Transmit speech 


is recorded only when a sidetone 
circuit is provided as part of the 
4-wire telephone circuit. This should 
be kept in mind when answering 
trouble reports and before replacing 
the recorder connector as being 
defectives 


e PBX switchboard attendant circuits (RCZ 
only) 


e 100- and 101-type key equipment (RCZ only) 


e PBX trunks (RTT and RC1 only) 


2.05 All new installations must use a 44A 
connecting block for the customer interface. 
e 4-wire circuits. For KS-19645, List 2 (MD) recorder connectors 
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currently in stock, the addition of the 44A connecting 
block can be accomplished by ordering a KS-19645, 
List 12 interconnecting cable. The KS-19645, List 6 
(MD) recorder connector consists of a KS-19645, 
List 2 recorder connector factory-equipped with a 
KS-19645, List 12 interconnecting cable.¢ 


RESTRICTIONS FOR PCA RCZ 


2.06 When a voice recorder is used on a telephone 

line, adequate notice must be given to both 
parties that their conversation is being recorded. 
This notice is provided by a recorder connector 
(PCA RCZ) which automatically produces a warning 
tone (beep) repeated at approximately 15-second 
intervals. 


2.07. pThe FCC has made two exceptions to the 

requirement for a tone warning: (1) for 
FCC licensed broadcasters when recording 2-way 
conversations for broadcast purposes; (2) for the 
U.S. Secret Service when involved with the President 
of the United States, his immediate family, or the 
White House grounds. 


Where telephone service is used only in intrastate 
applications, other exceptions may be available for 
other emergency agencies such as municipal police 
or fire departments. When a service order is issued 
to disconnect the ‘“‘beep-tone’’ on connecting 
arrangements, a service order remarks notation 
will be sufficient (eg, disconnect “beep tone’’ or 
reinstall RCZ without “beep tone’’).¢ 


Obtain approval from your supervisor 
before installing any recorder connector 
without warning tone (beep) unless 
specified on service order. 


»DORDERING GUIDE 


All new installations must use a 44A 
connecting block for the customer 
interface. — 


(a) Basic Units: 
RCZ 
e Connector, Recorder, KS-19645, List 4 


or 
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e Connector, Recorder, KS-19645, List 6 (MD) 
(see 2.05) : sd , 


RTT 


e Connector, Recorder, KS-19645, List 4 “DR” 
modified tone per BSRS 455.205 


or 


e Connector, Recorder, KS-19645, List 6 (MD) 
“DR” modified tone per BSRS 455.205 (see 
2.05) 


RCI 


e Connector, Recorder, KS-19645, List 4 (or 
List 6 MD) “RC1” modified tone per BSRS 
455.205 (see 2.08 for List 4 and 2.05 for 
List 6) 


4-.Wire Service 


e Connector, Recorder, KS-19645, List 4 ‘‘4-W” 
modified for 4-wire per BSRS 455.205 


or 


e Connector, Recorder, KS-19645, List 6 (MD) 
“4-W” modified for 4-wire per BSRS 455.205 
(see 2.05) 


(b) Associated Apparatus or Equipment (order 
separately) 


e Block, Connecting, 44A 


e Transformer, 2012B-49 (Light Olive Gray or 
-50 Ivory), or 


e Unit, Power, 19-Type (or equivalent, if 
required for multiple recorders—see 6.04) | 


(c) Optional Apparatus or Equipment (order 
separately if needed) 


e Adjuster, KS-19855, List 1 (used for adjusting 
inductor List 5) 


e Backboard, KS-5796, List 7 (used to mount 
recorder connector on irregular wall surfaces) 


e Capacitor, KS-13814, List 7 (three 
required—used to reduce radio interference) 


Note: Additional apparatus may be required 
as a special assembly depending upon the 
specific use of recorder connector as shown 
in Table A. This apparatus may be determined 
from the figure references shown in Table 
A and from the following information: 


e Multistation Circuit*, consisting of: 
Mounting, Apparatus, 15A (one each) Typical 
Cover, 116A (one per two 15A) Typical 


Unit, Telephone Key, 229B (one each per 
station) 


Unit, Telephone Key, 227B (one per three 
229B KTUs) 


Unit, Telephone Key, 241B (one each) 


Diode, 400A (or equivalent—one per 227B 
KTU) 


e Recorder Start Circuit, consisting of: 
Relay, KS-16626, List 12 


e Inductor, 1542A (two required—used to 
reduce radio interference) 


e Jack, 549A (used to connect modified 4-wire 
recorder connector to optional telephone or 
customer equipment) 


e Network, KS-19645, List 11 (used to reduce 
line and background noise, Fig. 4). 


* Components must be ordered separately 
and field-installed as required. Refer to 
Section 463-140-100 for apparatus mountings 
and covers. 


(d) Replaceable Components 


e Cable, Interconnecting, KS-19645, List 12¢ 


DESIGN FEATURES 


»KS-19645, List 4 Recorder Connector, Unmodified 
(Fig. 1 and 2), and KS-19645, List 6 (MD) Recorder 
Connector, Unmodified¢ 
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e Provide a high-impedance bridging connection 
to the station line. Not applicable for trunk 
service. 


Amplify audio transmission from the telephone 
line to the CP recorder with an option of 
automatic volume control (AVC) (wiring 
option Y). 


Generate a beep tone (wiring option X) at 
approximately 15-second intervals. 


e Operate from 18 volts ac supplied from a 
separate 2012B transformer or from 24 volts 
de when power is provided by a 19-type 
power unit (or equivalent). 


e Have screw terminals for connecting the 
telephone line, the associated telephone set 
or line circuit, and the 2012B transformer. 


Provide 22 volts de potential across interface 
leads ST1 and ST2 which may be used for 
start signal, if desired. 


e Are designed for vertical mounting. 


Weigh approximately 4 pounds each. 


Measure 6-7/8 inches wide by 7-3/8 inches 
high and 3-3/8 inches deep. 


Suitable for stations equipped for 
TOUCH-TONE@ dialing. 


Generate beep tone at a reduced level of 
—15 dBm to eliminate interference with 
TOUCH-TONE receivers. 


e Delay the start of beep tone by 15 seconds 
to allow TOUCH-TONE calling without beep 
tone interference. 


»Five screw terminals replace the SK-M7/5-32S 
jack of the List 2 (MD) and are designated 
C8, C4, C2, C7, and G for ground. The 
screw terminals are connected to a 44A 
interface connecting block using inside wire 
(List 4 only). 


e Consist of KS-19645, List 2 plus KS-19645, 
List 12 interconnecting cable. The cable is 
connected to a 44A interface connecting 
block (List 6 only).¢@ 
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~TABLE A< 


SELECTION OF APPARATUS 


TYPE OF 
SERVICE 


SPECIFIC USE OF 
RECORDER CONNECTOR 


TYPE TELEPHONE 
EQUIPMENT 


500- or 2500-series 
telephone set 


560-, 1560-, or 2600- 8, 27* 
series telephone set 
830-, 831-, 2830-,2831- | 8, 27* 17 
type telephone sets 
832-, 833-, 2832-,2833- | 8, 27* 18 
type telephone sets 
6040G key 
560-, 1560, 2500-series 8, 257, 26, 13, 24 
telephone set at* 
830-, 831-, 2830-, 2831- | 8, 25+, 26, 17, 24 
type telephone sets 27* 
832-, 833-, 2832-,2833- | 8, 257, 26, 18, 24 
type telephone sets 27* 
100- or 101-type key 8, 27% 19 
equipment position 
630- or 2630-type 14, 15,16 
telephone set 
100- or 101-type key 18, 24 
equipment position 8, 25+, 26 
* 
630- or 2630-type 7a 14, 15, 16 
telephone set 
Cord-type PBX atten- 8, 25+, 27* 20, 21, 221 
type PBX (permanent instal- 
lation) 


dant position 
With voice recorder on atten- Cord-type PBX atten- 8, 27* 21, 22+ 
dant position circuit, manual dant position 
start provided 
With voice recorder on 4- Customer operated atten- | 11 
wire line dant consoles 


With CP timer as tone gene- ae aad 9 
rator on telephone lines or PBX 


* Use Fig. 27 only when KS-19645, List 11 network is required for noise suppression. 
+ Use Fig. 25 when automatic start and stop of recorder is required. 
t Fig. 22 provides connections for the 608-type PBX, but is typical of other PBXs. 


With voice recorder on indi- 
vidual CO or PBX line 


With voice recorder to 
record on all lines termi- 
nated in one key set of 
1A, 1A1, or 1A2 Key 
Telephone System 


With voice recorder to 
record on all lines termi- 
nated in two or more key 
sets of 1A, 1A1, or 1A2 
Key Telephone System 


With voice recorder to 


record on all lines termi- 
nated in one attendant 


position 


With voice recorder to record 
on all lines terminated in 

two or more attendant 

| positions 


With voice recorder on cord- 


RC1 
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KS-19645, List 4 band List 6 (MD)@ Recorder Connectors 
Modified for 440-Hz and for Use With a CP Call 
Duration Timer (PCA RTT, Fig. 1 and 2) 


e Identified by “DR” stamped on the upper 
right-hand corner of the nameplate. 


e Used as a customer-controlled tone 
generator—not as a voice recorder connector. 


e pIndicates telephone off-hook by contact 
closure between interface leads OH1 and 
OH2.¢4 


e Begins generating beep tone on the line 
shortly after receiving start signal from CP 
timer. 


e Generates one 440-Hz beep tone lasting 
1/2-second every 15 seconds as long as signal 
is provided by CP timer. 


e »Tone is transmitted to both local and distant 
parties.¢ 


e Modified at the Distributing House per BSRS 
455.205. 


KS-19645, List 4 band List 6 (MD)@ Recorder Connectors 
Modified for ‘“‘RC1"’ and for Use With a CP Call 
Duration Timer (PCA RCI, Fig. 1 and 2) 


e Identified by ‘“RC1” stamped on the upper 
right-hand corner of the nameplate and the 
lower right-hand corner of the printed circuit 
board. 


e Used as a customer-controlled tone generator— 
not as a voice recorder connector. 


e Indicates telephone off-hook by voltage 
change across interface leads ST1 and ST2. 


e Begins generating beep tone on the line 
shortly after receiving signal from CP timer. 


e Generates a single 1400-Hz beep tone lasting 
approximately 1/2-second every 15 seconds 
as long as signal is provided by CP timer. 


e »Generates tone to be heard by local party 
only.@ 


e Modified at the Distributing House per BSRS 
455.205. Recorder connectors, modified prior 
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to April 1972, delay tone 15 seconds after 
signal by CP timer. 


KS-19645, List 4 band List 6 (MD)@ Recorder Connectors 
Modified for 4-Wire Use (Fig. 3) 


e Identified by ‘4-W” stamped on the upper 
right-hand corner of the nameplate. 


e Provide an externally mounted unit which 
contains the connector terminals required 
for 4-Wire Switching System use. 


e »Delay the start of beep tone approximately 
15 seconds after ST1 and ST2 leads are 
closed at CP recorder; associated telephone 
set may be off hook.@ 


e Modified at the Distributing House per BSRS 
455.205. 


KS-19645, List 11 Network (Fig. 4) 


e Used if the telephone set associated with 
the recorder connector is in an acoustically 
noisy location so that the background noise 
being recorded does not reach an objectionable 
level during lulls in conversation. Under 
normal noise conditions, the hybrid-coil effect 
of the network is not needed. Also, the 
network is not intended to be used to correct 
noisy telephone lines. 


e Reduces the near-end level and effect of 
room noise by approximately 15 dB at a 
sacrifice of approximately 3.5 dB insertion 
loss for the far-end talker. 


e Provides an improvement of approximately 


11.5 dB in signal-to-noise ratio of voice 
transmission from the far end. 


TERMINAL 
STRIP 


Fig. 4—KS-19645, List 11 Network 
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3. INSTALLATION 


Boz ~All new installations must use a 44A 
connecting block for the customer 
interface (see 2.05)4 


3.01 The location and method of installing the 
| recorder connector shall be consistent with 
standard practices. 


aig? Connect KS-19645 recorder couplers 

. to commercial power after all other 
installation work has been completed. 
The power cord shall not be passed 
through holes in walls or fastened to 
walls. 


3.02 Determine that a solid vertical surface is 

available for the recorder connector pand 
the 44A connecting block as close to the customer’s 
equipment as possible.g A solid surface is essential 
to prevent false relay operation. 


3.03 Make certain the customer has an unused 

115-volt ac outlet not under control of a 
wall switch for the power supply. When using 
standard inside wire, the distance between the 
transformer (or power unit) and recorder connector 
should not exceed 100 feet. 


3.04 Install the KS-19645 type recorder connectors 
as follows: 


(1) Remove cover. 


(2) When installing a KS-19645, L1 (MD) or L2 

(MD) recorder connector, position the recorder 
connector vertically so that the SK-M7/5-32S jack 
is at the bottom of the unit. »pWhen installing 
a List 4, position the recorder connector so the 
screw terminals are at the bottom of the unit 
(see Fig. 2).¢ 


(3) Secure unit to wall using appropriate fasteners 

for the type of wall surface. If necessary, 
use a KS-5796, List 7 backboard (see Ordering 
Guide). For installation of backboards, refer to 
Section 463-130-100 entitled Backboards, Identification 
and Installation. | 


(4) If installing a recorder connector modified 
for 4-wire use, mount the separate connector 
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enclosure on the wall within the limits of the 
wiring furnished with the two units (Fig. 3). 


(5) Run inside wiring for 2012B transformer 
(or 19-type power unit, or equivalent) to 
recorder connector. 


(6) Connect CO lines (Fig. 2) or switching system 

lines (Fig. 8), and transformer leads. 
Terminate the mounting cord of the telephone 
set, if used, at the recorder connector or run 
additional wire to desired location. If needed, 
wire four leads to the 549A jack (Fig. 3). See 
Part 6. 


(7) If the KS-19645, List 11 network (Fig. 4) is 

required, place it on a desk or fasten it to 
the wall. Wire the terminal strip as described 
in Part 6. Inside wire or cord may enter from 
the top or bottom. 


(8) »When installing KS-19645, L4 recorder 

connector, use approximately 20 inches of 
inside wire to connect recorder connector to 44A 
connecting block. Terminate inside wire on 
terminal strip as shown in Fig. 8 for RCZ, Fig. 9 
for RTT, or Fig. 10 for RC1. 


(9) After terminating inside wire on 44A 

connecting block, install straps (furnished 
with the unit) on the 44A connecting block as 
shown in Fig. 30. 


(10) When installing a KS-19645, List 6 (MD) 

recorder connector, connect the KS-19645, 
List 12 interconnecting cable to the Cannon plug 
on the bottom of the recorder connector. 


(11) When installing the KS-19645, List 6 (MD) 

recorder connector, terminate the other 
end of the List 12 cable and install straps on 
44A connecting block as shown in Fig. 31. 


(12) Select options as listed below. 
RCI, RTT | 
No options required. 
RCZ and 4-Wire Service 
(a) All units are manufactured with option Y, 


AVC, installed (Fig. 2). AVC equalizes the 
level of speech between the recording station 


and the distant station but does not affect the 
level on line. If the customer does not desire 


this feature or in 4-wire service, AVC may be 
disabled. 


(b) To disable AVC, remove wire strap from 

terminals 5 and 6 (option Y) and turn the 
amplifier gain potentiometer R9 (Fig. 2) fully 
counterclockwise. 


(c) To reactivate AVG, install wire strap between 

terminals 5 and 6 (option Y) and turn the 
amplifier gain potentiometer R9 (Fig. 2) clockwise 
to a point midway between numbers 2 and 3. 


(d) The index for the potentiometer is the flat 
black part of the shaft end (Fig. 2). 


(e) All units are manufactured with option X 

(terminals 3 and 4 strapped) beep tone 
installed (Fig. 2). Since the removal of this 
option disables the warning beep tone, do not 
remove it without permission from your 
supervisor, or unless it is specified on service 
order. 


(f) If the customer desires beep tone to be 

recorded on his tape, turn the tuning slug 
of inductor L5 (Fig. 2) with a KS-19855, List 1 
adjuster until a suitable beep tone level is 
produced across pins 3 and 4 of connector (Fig. 5). 


Caution: To prevent damaging the tuning 
slug, do not use a screwdriver to adjust 
inductor L8. 


(13) Make adjustments and checks as outlined 
in Part 5. 


(14) Replace cover. 


(15) The customer’s wiring terminates on screw 
terminals 1, 4, 6, and 9 of the 44A 
connecting block as shown in Fig. 30.4 


4. OPERATION 


4.01 KS-19645, List I (MD), List 2 (MD), »List 6 

(MD),4@ and List 4 Recorder Connectors 
(RCZ): Indicate off-hook condition of associated 
telephone set by a voltage change from 0 volts to 
22 volts de on leads ST1 and ST2. Generate 
1400-Hz beep tone pafter approximately 15 seconds¢ 
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and bridge leads TT and TR to the line when ST1 
and ST2 leads are closed at the customer’s recorder. 


4.02 KS-19645 DR Recorder Connector Modified 

for 440-Hz (RTT) and for Use With CP 
Call Duration Timer: Indicates off-hook condition 
of associated telephone equipment by a contact 
closure between (screw terminals C2 and C8) leads 
OH1 and OH2. Generates 440-Hz beep tone shortly 
after associated telephone equipment is off-hook 
and the ST1 and ST2 leads are closed at the 
customer’s timer. 


4.03 KS-19645 RCI Recorder Connector Modified 

Tone and for Use With CP Call Duration 
Timer: Indicates off-hook condition of associated 
telephone equipment by a voltage change from 0 
volts de to 22 volts on leads ST1 and ST2. Generates 
1400-Hz beep tone immediately and every 15 seconds 
thereafter when associated telephone set is off-hook 
and the ST1 and ST2 leads are closed at the 
customer’s timer. 


4.04 KS-19645, List 2 (MD), »List 6 (MD),¢ 

and List 4 (4-W) Recorder Connectors 
Modified for 4-Wire Use: Generate 1400-Hz beep 
tone papproximately 15 seconds after the¢é ST1 
and ST2 leads are closed at the CP recorder even 
if the customer’s associated telephone equipment 
is not off-hook. 


4.05 In the event of a commercial power failure, 
KS-19645 type recorder connector will not 
operate. 


4.06 When the recorder connector is used to 

connect more than one station to the CP 
voice recorder, a multistation circuit is required. 
The basic circuit is shown in Fig. 26. The 229B 
and 227B KTUs function as a line circuit to connect 
the station to the recorder connector, and the 241B 
KTU functions as a lockout circuit by removing — 24 
volts from lead A to prevent other line circuits 
from operating. The pushbutton at each station 
is pushed to operate and pushed to release the 
recorder. When the pushbutton is first closed, 
the 227B relay operates and provides ground to 
operate relay AW which locks. The 227B relay 
and AW operated provide ground to operate relay 
A which locks under control of AW. The A relay 
operated removes battery from the 227B KTU 
which slowly releases. Release of the pushbutton 
removes shunt from the AZ relay which operates 
under control of AW and removes battery from 
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->TABLE C<- 


LINE, STATION, AND WIRING CONNECTION—KS-19645, LIST 2 (MD), 
LIST 6 (MD), OR LIST 4 RECORDER CONNECTOR MODIFIED FOR 4-WIRE USE (RCZ) 


| Tenminatson: ON: 
FUNCTION DESIGNATION PRINTED EXTERNAL 
CIRCUIT BOARD TERMINAL STRIP 


Switching System 
(transmit) 


Line to 4-Wire 
Switching System 
(receive) 


To Telephone Set or 
Customer Equipment — 
TRMTR (optional) 


To Telephone Set or 
Customer Equipment — 
RCVR (optional) 


To 2012B Transformer 
or Power Unit 
: Remove wiring | Remove strap 
; Remove wiring | Remove strap 
* 


i : Cut two red 
pe tO ee Remove wirin jumpers ad- 
Switching System g | Jump 


(provides dc current) Option Z jacent to OH 
relay 


* Obtain supervisory permission before disabling beep tone unless specified on 
service order. 
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other circuits. The telephone set is now connected 
to the recorder through the A relay. The second 
operation of the pushbutton shunts relay AW which 
releases, and relay AZ stays operated through 
pushbutton ground; when the pushbutton is released, 
it releases AZ relay. AZ relay released removes 
ground from the A relay which releases and 
disconnects the recorder connector, removes lamp 
voltage, and stops the CP recorder. 


4.07. For information on suppression of radio 
frequency interference (RFI) and noise, see 
5.08 and 5.09. 


4.08 Refer to CD- and SD-99414-01 for additional 
information on operation of KS-19645 type 
recorder connectors. 


5. MAINTENANCE 


bKS-19645, List 1 (MD), List 2 (MD), List 6 (MD) or 
List 4 Recorder Connectors¢ 


5.01 The primary difference between KS-19645, 

List 2 (MD) and KS-19645, List 4 or List 6 
(MD) is the customer interface. For the List 2 
the customer must have a Cannon SK-M7-21C-1/2 
plug; while for the Lists 4 and 6, the customer 
must connect to a 44A connecting block. 


5.02 Before checking operation, make certain that: 


e For List 2 Only—the customer’s plug is 
wired as shown in Fig. 5, 6, or 7 (wiring 
the plug is the customer’s responsibility). 


e For Lists 4 and 6 Only—The customer’s 
wiring is properly terminated on the 44A 
connecting block as shown in Fig. 30 or 31. 


e Connections and options are as required 
and as shown in Table B, C, D, or E. 


e AC voltage (or de voltage if powered by 
power unit) is present on screw terminals 1 
and 2 of recorder connector. 

e Telephone line is good. 

5.03 To determine whether the recorder connector 


operates properly, perform the steps outlined 
below. 
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5.04 Unmodified and 4-Wire Modified Units 
| (RCZ): | 


(1) Disconnect plug from customer’s equipment 
(List 2 only). 


(2) Disconnect customer’s leads from 44A 
connecting block (Lists 4 and 6). 


(3) Connect a voltmeter across pins 2 and 7 in 

connector on unit (List 2 only). Zero volts 
should be indicated for unmodified units. (A 
nominal 22 volts should be indicated for 4-wire 
modified units.) 


(4) Connect a voltmeter across screws 2 and 8 

on 44A connecting block (Lists 4 and 6). 
Zero volts should be indicated for unmodified 
units. (A nominal 22 volts should be indicated 
for 4-wire modified units.) 


(5) Go off-hook on the telephone associated with 

the recorder connector. (A nominal 22 volts 
should be indicated on the voltmeter.) If no 
voltage is present, recorder connector is defective 
and should be replaced. 


(6) Establish a call to the local test desk or a 
nearby station. 


(7) Remove voltmeter and strap pins 2 and 7 
in connector on unit (List 2 only). 


(8) Remove voltmeter and strap screws 2 and 
8 on 44A connecting block (Lists 4 and 6). 


(9) One 1400-Hz beep tone should be heard about 
every 15 seconds (except when X option is 
removed). 


Note: On TOUCH-TONE service installations, 
to avoid interference, make certain that the | 
first beep tone from a List 2, 4, or 6 unit 
occurs no earlier than 15 seconds after the 
associated set goes off-hook. If no beep tone 
is heard (except when X option is removed), 
recorder connector is defective and should be 
replaced. 


(10) Connect 1013A hand test (or equivalent) 
set across pins 8 and 4 of connector on 
unit (List 2 only). 


(11) Connect 1018A hand test set (or equivalent) 
across screws 8 and 7 of 44A connecting 
block (Lists 4 and 6). 


(12) Voice transmission from local test desk or 

nearby station should be heard in hand 
test set. Beep tone should be heard at very 
low level but should not be noticeable when 
normal speech signals are present (see 3.04[12] 
[f]). If beep and voice transmission are not heard 
in hand test set receiver, recorder connector is 
defective and should be replaced. 


(18) If tests are satisfactory, remove all test 
connections and reconnect customer’s plug 
(List 2) or leads (List 4 or 6). 


Recording on 4-wire is on the receive 
side only. Transmit speech is recorded 
only when a sidetone circuit is provided 
as a part of the 4-wire telephone 
circuit. This should be kept in mind 
when answering trouble reports and 
before replacing the recorder connector 
as being defective. 


(14) When, in the judgment of repair personnel, 

the trouble is located in the CPE, the 
Repair Service Bureau should be notified so that 
proper Maintenance of Service Charge billing 
can be initiated as outlined in BSP 660-101-312 
entitled Maintenance of Service Charge on 
Services With Customer-Provided Equipment 
(CPE). 


22 Do not attempt any tests or repairs 
on the CPE. 


5.05 Modified 440-Hz (DR) Units (RTT): 


(1) Disconnect plug from customer’s equipment 
(List 2 only). 


(2) Disconnect customer’s leads from 44A 
connecting blocks (Lists 4 and 6). 


(3) Connect an ohmmeter or buzzer across pins 2 
and 8 of connector on unit (List 2 only). 
Open circuit should be indicated. 
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(4) Connect an ohmmeter or buzzer across 
screws 7 and 8 on 44A connecting block 
(Lists 4 and 6). Open circuit should be indicated. 


(5) Go off-hook with associated telephone set 

or seize WATS line. Continuity should be 
indicated by ohmmeter or buzzer. If no continuity 
is indicated, recorder connector is defective and 
should be replaced. 


(6) Establish a call to nearby station, if possible, 
or to local test desk. 


(7) Strap pins 5 and 7 in connector on unit 
(List 2 only). 


(8) Strap screws 2 and 3 on 44A connecting 
block (Lists 4 and 6). 


(9) 440-Hz beep tone should be heard by test 
desk and in local telephone set about every 

15 seconds. If beep tone is not heard, recorder 

connector is defective and should be replaced. 


(10) If tests are satisfactory, remove all test 
connections and reconnect customer’s plug 
(List 2) or leads (List 4 or 6). 


(11) When, in the judgment of repair personnel, 

the trouble is located in the CPE, the 
Repair Service Bureau should be notified so that 
proper Maintenance of Service Charge billing 
can be initiated as outlined in BSP 660-101-312 
entitled Maintenance of Service Charge on 
Services With Customer-Provided Equipment 
(CPE). 


22 Do not attempt any tests or repairs 
on the CPE. 


5.06 Modified Tone Units (RC1): 


(1) Disconnect plug from customer’s equipment 
(List 2 only). 


(2) Disconnect customer’s leads from 44A 
connecting block (Lists 4 and 6). 


(3) Connect a voltmeter across pins 2 and 7 of 
the connector on the unit (List 2 only). Zero 
volts should be indicated. 
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(4) Connect a voltmeter across screws 2 and 8 
of the 44A connecting block (Lists 4 and 6). 
Zero volts should be indicated. 


(5) Go off-hook with the associated telephone 

set or seize the WATS line. (A nominal 
22 volts should be indicated on the voltmeter.) 
If no voltage is present, recorder connector is 
defective and should be replaced. 


(6) Establish a call to the local test desk or a 
nearby station. 


(7) Strap pins 2 and 7 of the connector (List 2 

only). One 1400-Hz beep tone should be 
heard about every 15 seconds on the associated 
telephone set. 


(8) Strap screws 2 and 8 on the 44A connecting 

block. One 1400-Hz beep tone should be 
heard about every 15 seconds on the associated 
telephone set. 


(9) If beep tone is not heard, recorder connector 
is defective and should be replaced. 


(10) At the test desk or nearby station, the 
1400-Hz beep tone should not be noticeable. 


(11) If tests are satisfactory, remove all test 
connections and reconnect customer’s plug 
(List 2) or leads (List 4 or 6). 


(12) When in the judgment of repair personnel 
the trouble is located in the CPE, the 
_ Repair Service Bureau should be notified so that 
_proper Maintenance of Service Charge billing 
can be initiated as outlined in BSP 660-101-312 
entitled Maintenance of Service Charge on 
Services With Customer-Provided Equipment 
(CPE). 


Do not attempt any tests or repairs 
on the CPE. 


5.07 To prevent trouble reports of constant beep 
| tone on older models of List 1 recorder 
connector, disconnect, insulate, and store the lead 
on pin 5 on J1 (Cannon connector).¢ 


5.08 Radio Frequency Interference: RFI may 
occur at locations near radio transmitters. 
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Because the normal gain of the unit is 25 dB, radio 
signals demodulated in associated telephone equipment 
or cables, or in the unit itself, may be amplified 
to objectionable levels. Should this occur, proceed 
with following steps until RFI ceases or reduces 
to a tolerable level. 


(1) Connect three KS-13814, List 7 capacitors 
across the terminals of the unit as shown 
in Fig. 28. 


(2) Connect two 1542A inductors as shown in 
Fig. 29. 


(8) Add suppression devices to associated 
telephone sets. 


Noise Suppression 


5.09 Background noise at the local station may 

rise to objectionable levels on the line during 
lulls in conversation. When this occurs, install a 
KS-19645, List 11 network as shown in Fig. 27. 
If line noise pickup due to RFI common power 
supply, crosstalk, etc, is objectionable, ground the 
chassis of the recorder connector. Connect the 
ground wire to the cable clamp screw pfor Lists 2 
and 6 and to screw labeled G for List 4 (see Fig. 2, 
27, and 28).@ 


5.10 Noise in the output of the recorder connector, 

which occurs during the periods that relay 
BT is operated, may be caused by high-level 
longitudinal signals on the telephone line. This 
type of longitudinal induced noise is caused by the 
capacitance between ground and the transmission 
leads connecting terminals T1 and R1 (on the 
KS-19645) to the associated telephone set. Capacitance 
to ground can be minimized by locating the KS-19645 
as close as possible to the telephone set. In the 
case of key telephones where capacitance between 
the transmission pair and ground is increased by 
the presence of other leads in the same cable which 
connect to grounded contro! circuits or lamp supplies, 
a separate cable may be used for the transmission 
pair to reduce capacitance to ground. When these 
suggested rearrangements of station wiring cannot 
be provided or do not provide sufficient noise 
reduction, a 285A inductor or 101-type protector 
should be installed between the telephone line and 
terminals T and R on the KS-19645 to BUDDIES 
the longitudinal signals. 


6. CONNECTIONS 


6.01 Tables B, C, D, and E show line and station 
connections made on terminals of the unit. 


6.02 Table A shows the selection of apparatus. 
Refer to Ordering Guide and figures as 
indicated in the table. 


Protective Connecting Arrangements 
RTT (RTS) and RC1 (RC2) are not 
permitted on Centrex CO trunk 
applications. 


6.03 For a functional schematic and circuit 
description of KS-19645 recorder connectors, 
see CD- and SD-99414-01. 


6.04 <A suitable de power supply such as the 

19-type may be used to supply multiple 
recorder connectors. Do not use a 2012B 
transformer for more than one KS-19645 recorder 
connector installation. The dc power supply 
should be of the current limiting type, or it should 
be connected through a 20-ohm, 1-watt resistor (a 
separate resistor for each coupler) to provide current 
limiting. The power supply may be connected with 
either polarity to terminals 1 and 2 of the recorder 
connector. Do not ground either terminal of the 
power supply. Power supply current drain is 0.070 
ampere per recorder connector in operation and 
0.010 ampere in the standby condition. The initial 
surge current is 1.0 ampere. 


6.05 <A multistation application of PCA RCZ is 

shown in Fig. 26. In this arrangement, 
one modified 241B KTU is required per arrangement 
and one 229B and 1/3 227B KTUs are required per 
station. A protective connecting arrangement for 
three stations would require one each 241B and 
227B KTUs and three 229B KTUs. Additional 
stations would require one 229B KTU per station 
and one 227B KTU for each three or less stations. 
Provide a nonlocking pushbutton for each station 
and a lamp indicator per station with all lamps 
connected in multiple (Fig. 24). Automatic start-stop 
of the CP recorder may be direct or by control 
relay (Fig. 25) as required. 


6.06 Connection Index: 
Table B—pLine, Station, and Wiring 


Connections—KS-19645, List 1 (MD), 
List 2 (MD), List 6 (MD), or List 4, 
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and Modified 440-Hz Recorder 
Connectors (RTT) 


Table C—Line, Station, and Wiring Connec- 
tions—KS-19645, List 2 (MD), List 6 
(MD), or List 4 (4-W) Recorder 
Connector Modified for 4-Wire Use 
(RCZ) 


Table D—Line, Station, and Wiring Connec- 
tions—KS-19645, List 2 (MD), List 6 
(MD), or List 4 Modified Tone 
Recorder Connector (RC1) 


Table E—Line, Station, and Wiring Option 
Connections—KS-19645, List 2 (MD), 
List 6 (MD), or List 4 Recorder 
Connector Unmodified for RCZ¢@ 


Fig. 5—Connections for Customer’s SK-M7-21C-1/2 
Plug from Voice Recorder (RCZ and 
4-Wire Circuits) to KS-19645, List 2 
Recorder Connector 


Fig. 6—Connections for Customer’s SK-M7-21C-1/2 
Plug from Timer (RTT) to KS-19645, 
List 2 Recorder Connector 


Fig. 7—Connections for Customer’s SK-M7-21C-1/2 
Plug from Timer (RC1) to KS-19645, 
List 2 Recorder Connector 


Fig. 8—»Connections for KS-19645, List 4 
Recorder Connector and CP Recorder 
(RCZ) 


Fig. 9—Connections for KS-19645, List 4 “DR” 
Recorder Connector (RTT) 


Fig. 10—Connections for KS-19645, List 4 
Recorder Connector (RC1) 


Fig. 11—Connections for KS-19645, List 4 ‘“4W”’ 
Recorder Connector (RCZ)¢ 


Fig. 12—Connections Using 500- or 2500-Series 
Telephone Sets (RCZ) 


Fig. 13—Record on All Lines Terminated in 
560-, 1560-, or 2560-Series Key 
Telephone Sets (RCZ Application) 

Fig. 14—Record on All Lines Terminated in 
630-, 631-, 686-, 687-, 2636-, and 
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2637-Type Key Telephone Sets (RCZ 
Application) 


Fig. 15—Record on All Lines Terminated in 
634-, 685-, 26384-, and 2635-Type Key 
Telephone Sets (RCZ Application) 


Fig. 16—Record on All Lines Terminated in 
680DA-, 631DA-, 26380DA-, and 
26381DA-Type Key Telephone Sets 
(RCZ Application) 


Fig. 17—Record on All Lines Terminated in 
830-, 881-, 28380-, and 2831-Type Key 
Telephone Sets (RCZ Application) 


Fig. 18—Record on all Lines Terminated in 
|  832-, 2882-, 883-, and 2833-Type Key 
Telephone Sets (RCZ Application)¢ 


Fig. 19—Connections and Modifications Using 
100- or 101-Type Key Units (RCZ 
Application) 


Fig. 20—Connections to Attendant Telephone 
Circuit for Cord-Type PBX (RCZ 
Application) 


Fig. 21—Connections to Attendant Telephone 
. Circuit for 552- or 605-Type PBX 
(RCZ) 
Fig. 22—Connections to Attendant Telephone 
Circuit for 608-Type PBX (RCZ 
Application) 


Fig. 23—Connections Using 6040G Key (RCZ 
Application) 


Fig. 24—Key and Lamp Circuit (RCZ Multistation 
Application) 


Fig. 25—Recorder Start Circuit* (RCZ Multistation 
Application) 


Fig. 26—Multistation Circuit* (RCZ Application) 
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Fig. 27—Connections Using KS-19645, List 11 
Network (RCZ Application) 


Fig. 28—Connections Using KS-19645, List 7 
Capacitors (RCZ Application) 


Fig. 29—Connections Using 1542A Inductors 
(RCZ Application) 


Fig. 30—pConnection of Inside Wire from 
KS-19645, List 4 Recorder Connector 
to 44A Connecting Block¢ 


Fig. 31—»Connections for KS-19645, List 6 
Recorder Connector to 44A Connecting 
Blocké 


*Circuits must be field assembled, installed and connected. See 
Ordering Guide. 


>TABLE B<- 
| LINE, STATION, AND WIRING CONNECTIONS 
KS-19645, LIST 1 (MD), LIST 2 (MD), 


LIST 6 (MD), OR LIST 4, AND MODIFIED 
440-HZ RECORDER CONNECTORS (RTT) 


FUNCTION DESIGNATION 
Line to 
CO 


T 


TERMINALS ON 
PRINTED 
CIRCUIT 

BOARD 


Transformer 
or Power Unit 


To Telephone 
Set, PBX, and/ 
or Key System 
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>TABLE C< 


LINE, STATION, AND WIRING CONNECTION—KS-19645, LIST 2 (MD), 
LIST 6 (MD), OR LIST 4 RECORDER CONNECTOR MODIFIED FOR 4-WIRE USED (RCZ) 


TERMINALS ON: 
FUNCTION DESIGNATION PRINTED EXTERNAL 
CIRCUIT BOARD TERMINAL STRIP 


Line to 4-Wire 
Switching System 
(Transmit) 


Line to 4-Wire 
Switching System 
(Receive) 


To Telephone Set or 
Customer Equipment-- 
TRMTR (Optional) 


To Telephone Set or 
Customer Equipment-- 
RCVR (Optional) 


To 2012B Transformer 
or Power Unit 


LINE, STATION, AND WIRING CONNECTIONS 
KS-19645, LIST 2 (MD), LIST 6 (MD), OR 
LIST 4 MODIFIED TONE RECORDER 
CONNECTOR (RC1) 


FUNCTION DESIGNATION 


Line to 


a a 


2012B 
Transformer 


a 


TABLE D< 


TERMINALS ON 
PRINTED 
CIRCUIT 

BOARD 


To Telephone 
Set, PBX, and/ 
or Key System 
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STABLE E4 


LINE, STATION, AND WIRING OPTION 
CONNECTIONS KS-19645, LIST 2 (MD), LIST 6 (MD), 
OR LIST 4 RECORDER CONNECTOR 
UNMODIFIED FOR RCZ 


TERMINALS ON 
PRINTED 
DESIGNATION CIRCUIT 
BOARD 


FUNCTION 


Line to 
CO 


2012B 
Transformer 
or Power Unit 


To Telephone 
Set, PBX, and/ 
or Key System 


Remove 
wiring 
option Y 


Remove strap 


Disable AVC from 5 to 6 


Remove 
wiring 
option X 


Disable 
Beep Tone* 


Remove strap 
from 8 to 4 


* Obtain supervisory permission before 
disabling beep tone or see service order. 


CLOSURE FROM 
CUSTOMER'S EQUIP TO 
START BEEP TONE 


SPEECH 


NOTE: 
22 VOLTS IS PRESENT BETWEEN LEADS STI AND ST2 
WHEN ASSOCIATED TELEPHONE SET GOES OFF HOOK. 


Fig. 5—Connections for Customer’s SK-M7-21C-1/2 
Plug From Voice Recorder (RCZ and 4-Wire 
Circuits) to KS-19645, List 2 (MD) Recorder 
Connector 
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CLOSURE FROM 
CUSTOMER EQUIP. 
TO START BEEP TONE 


A CONTACT CLOSURE TO 
START THE CUSTOMER'S 
TIMER WHEN TELEPHONE 
SET GOES OFF-HOOK. 


Fig. 6—Connections for Customer's SK-M7-21C-1/2 
Plug From Timer (RTT) to KS-19645, List 2 
(MD) Recorder Connector 


VOLTAGE CHANGE TO 
CUSTOMER'S TIMER INDICATING 
OFF HOOK CONDITION AT 
ASSOCIATED TELEPHONE SET. 
THEN CLOSURE FROM 
CUSTOMER'S EQUIPMENT TO 
START BEEP TONE AFTER 
TIME OUT. 


Fig. 7—Connections for Customer’s SK-M7-21C-1/2 
Plug From Timer (RC1) to KS-19645, List 2 
(MD) Recorder Connector 


TO 

LOC 
TEL 
SET 
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KS- 19645 


RECORDER CONNECTOR CONN 
BLK 
ce STI. To CLOSED 5 
File SWITCH 4 
Die St2 | CONTACTS 
WHEN RCDR O) 
IS RECORDING 
TO PBX 
OR LOCAL 
TELEPHONE 
SET 2) 
SPEECH TO 
RR ee INPUT 
) 


OR POWER 


20!12B TRNSF 
UNIT 


INSIDE 
WIRE 


NOTE: 
22 VOLTS IS PRESENT BETWEEN LEADS STI AND ST2 


WHEN ASSOCIATED TELEPHONE SET GOES OFF HOOK 


Fig. 8—Connections for KS-19645, List 4 Recorder Connector and CP Recorder (RCZ)¢ 


KS~-19645,DR 
RECORDER 
CONNECTOR 
MODIFIED FOR 
440 HZ 


TO POWER UNIT OR 


1 20128 
OR EBS TRANSFORMER 
44A 
CONN 
BLK 
TO 44A CONNECTING BLOCK 
PBX OR CUSTOMER'S Or 
TIMER ~ CLOSURE 
E PHONE AT TIMER STARTS 
BEEP TONE 
O 
TO 444 CONNECTING BLOCK 
CUSTOMER'S TIMER . 


“WHEN TELERHONE SET 
GOES OFF=HOOK A CONTACT O) 
CLOSURE AT RECORDER 

CONNECTOR STARTS TIMER 


Fig. 9—»Connections for KS-19645, List 4 “DR” Recorder Connector (RTT)¢ 
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SECTION 463-340-120 


KS-19645 RCI 
RECORDER 
CONNECTOR 
MODIFIED TONE 


TO co TO 2012B 
OR PBX TRANSFORMER 
OR POWER UNIT 
44A 
CONN 
VOLTAGE CHANGE TO shai 
CUSTOMERS , TIMER 
+o.bax Couciicn OFF HOOK ) 
BR LOCAL ONDITION AT 
ASSOCIATED TELE- 
igi PHONE SET. THEN 


CLOSURE FROM 

CUSTOMERS EQPT 4, 
TO START BEEP TONE 

AFTER TIME OUT 


INSIDE 
WIRE 


Fig. 10—Connections for KS-19645, List 4 “RC1” Recorder Connector (RC1)¢ 


RECORDER 
CONNECTOR 


TO 

20128 
TRANSFORMER 
OR POWER UNIT 


TO CLOSED 


ig SWITCH 
CONTACTS 
WHEN RCDR 


1S RECORDING 
% ON OPEN 
CIRCUIT 
@ 


TO TEL 

TRANSMITTER 

OR CUSTOMER 

EQPT 

EXTERNAL 
TB 


SPEECH TO 
RCDR INPUT 
TO TEL INSIDE 
RECEIVER OR WIRE 
CUSTOMER 
6002 EQPT 


REF: 
TO TRNSF CO-SD 99414-01-2 


TI-7 


Fig. 11— Connections for KS-19645, List 4 “4W"” Recorder Connector (RCZ)¢ 
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TO 
CO OR a 


PBX LINE | T 


Fig. 


RECORDER 
CONNECTOR 


T RI 
G 


TO 
STATION 
R | SET 


12—Connections Using 500- or 2500-Series 


Telephone Sets (RCZ) 


WIRE 
OR 
LEAD 


IS65GK, 2565GK 
(G) KEY LEAD 


Re CONN | REMOVE | CONN 

FROM TO FROM TO 
(G) [S-¥] LINE SWITCH Ea 

ADD 

STRAPS 


IS65LK, 2565LK 


REMOVE 
FROM 


CONN REMOVE CONN | REMOVE REMOVE 
TO FROM TO FROM FROM 


CONN 
TO 


vfs |i 
psx | co | 


% TERMINAL N IF SET 1S MODIFIED FOR 1A KTS 


NOTE: 
THIS 1S A TYPICAL EXAMPLE USING 565 HK KEY 
TELEPHONE SET. REFER YO PARTICULAR 
TELEPHONE SET CONNECTIONS TO DETERMINE 
EQUIVALENT TERMINALS. USE EXCLUSION TYPE 
SETS TO PROVIDE SUFFICIENT CORD CONDUCTORS 
AND CONNECTION POINTS. EXCLUSION FEATURE 
CANNOT BE USED WITH THIS ARRANGEMENT 
IF 3-TYPE SPEAKERPHONE |S PROVIDED, 
MOVE (G-V) MTG CORD LEAD TO TERM. EB ALSO. 


TERM. on F 
NETWORK 
PART 
OF MTG 
to [-Y¥] (G EB. SRO 6-1) RI 
LINE SWITCH 
STRAPS 
TO 
RECORDER 
CONNECTOR 
To 
PICKUP 


KEY 
1A KEY TEL SYS 


TERMINALS IN 
KEY TEL SET 
N 


D 
Al,1A2 KEY TEL SYS — 9 


Fig. 13—Record on All Lines Terminated in 560-, 1560-, or 2560-Series Key Telephone Sets (RCZ Application) | 
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| : 75 NETWORK 
T fF (BL) OF 


D4BP MTG CORD 
O-STATION WIRE 
OR EQUIVALENT 


. T R Ti RI, 
TO RECORDER CONNECTOR 


NOTE: 
CONNECTIONS SHOWN ARE FOR 630 OR 631 TYPE TELEPHONE SET. 
REFER TO PARTICULAR TELEPHONE SET CONNECTIONS TO 
DETERMINE EQUIVALENT TERMINALS, 


630, 631, 636, 637 
| (V-BL) UT CF AND TT UO STORE =O[ 64 AND TT =O STORE 
| BL-V) CT 2 ANDAR | STORE =| 2 AND RR | STORE 
[(G)MTG CORD LEAD {|  =—— ~—ss| TON TB! | —— | TON TBI | 
[(R) MTG CORD LEAD | = —— —s | RON TB! | —— | RON TBI | 
|(BK) MTG CORD LEAD | = ss | FONNET | = —— | 4 ON TBI 
L(Y) MTG CORD LEAD | = —— | 2on7el | —— | 2 0N TBI | 


Fig. 14—Record on All Lines Terminated in 630-, 631-, 636-, 637-, 2636-, and 2637-Type Key Telephone 
Sets (RCZ Application) 
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ISS 5, SECTION 463-340-120 


USE SPARE TERMINALS 
OR DI61488 CONNECTORS 


NETWORK 


PLUG 
CONN 


TT 


(W-BL) [6] 


26 


D4BP MTG CORD 
D-STATION WIRE 
OR EQUIVALENT 


(BK ) 


Pp 


( ) CURRENT COLOR 
[] MD COLOR 


TI ERI 
a es ef 
TO RECORDER CONNECTOR 


NOTE: 
CONNECTIONS SHOWN ARE FOR 634 OR 635 TYPE TELEPHONE 


SET. REFER TO PARTICULAR TELEPHOWE SET CONNECTIONS 
TO DETERMINE EQUIVALENT TERMINALS. 


634D , 6350 634DA , 635DA 2634DA, 2635DA 
2634, 2635 
REMOVE CONNECT REMOVE CONNECT REMOVE CONNECT 
FROM TO FROM TO FROM TO 
* % * 
(W-BL) TT F ON NET |(G) MTG CORD! F ON NET |(G)MTG CORD] L2 ON NET |(G)MTG CORD 
* 


* * 
(BL-W)TR 2 ON TB (R)MTG CORD] 13 ON TB (R)MTG CORD] 13 ON TB (R)MTG CORD 
(Y)MTG CORD LEAD F ON NET FON NET L2 ON NET 


(BK)MTG CORD LEAD a 20N TB | | 13 ON TB = | 13 ON TB 


% USE DI6i1488 CONNECTORS OR SPARE TERMINALS. 


Fig. 15—Record on All Lines Terminated in 634-, 635-, 2634-, and 2635-Type Key Telephone Sets (RCZ 
Application) 
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USE SPARE TERMINALS 
OR DI61488 CONNECTORS 


LEADS 
FROM 
1ST 
KEY 


D4BP MTG CORD 
D=STATION WIRE 
OR EQUIVALENT 


% CHAINING LEADS 


TO FIG. 8, 26 OR 28 


NOTE: 
CONNECTIONS SHOWN ARE FOR 630DA OR 631DA TYPE TELEPHONE 
SET. REFER TO PARTICULAR TELEPHONE SET CONNECTIONS TO 
DETERMINE EQUIVALENT TERMINALS. CHAINING T AND R LEADS 
FROM FIRST KEY MUST BE MOVED TO SAME POINT AS T(1) AND 
R(1) LEADS. 


WIRE 
; 
LEAD FROM TO FROM TO 
(G) Tl) T(2) F ON NET | (G)% MTG 12 ON TB | (G)% MTG 
Bil dial! betel! ‘a 
CORD CORD 
Midd Sin ie Meld 
LEAD 


% USE DI6I488 CONNECTORS OR SPARE TERMINALS 


Fig. 16—Record on All Lines Terminated in 630DA-, 
631DA-, 2630DA-, and 2631DA-Type Key 
Telephone Sets (RCZ Application) 
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SPARE TERMINALS OR 
D-161488 CONNECTORS 


KEY 
R (G) d (LINE SWITCH) 
D4BP MTG CORD 
D STATION WIRE 
OR EQUIVALENT 
Pp 
.R T Tl RI 
TO RECORDER CONNECTOR 
NOTE: 


CONNECTIONS SHOWN ARE FOR 830-TYPE KEY TELEPHONE SET, REFER TO 
PARTICULAR TELEPHONE SET CONNECTIONS FOR EQUIVALENT TERMINALS. 


2830, | 2830, 2631 


REMOVE ——_ REMOVE a REMOVE CONNECT 
FROM TO FROM TO FROM TO 


(G) KEY LEAD F (NET) |(G) % MTG CORD 
8 a 


(G) LINE SWITCH TB) |(¥) * MTG CORD (Y) * MTG CORD 
(G) 353CA DIAL —_ _ 

(R) MTG CORD — 6 (TB) 6 (TB) 
(BK) MTG CORD _ F (NET) F (NET) 
(G) MTG CORD = 8 (TB) 
(G) WIRE — STORE 


% USE SPARE TERMINAL OR D=161488 CONNECTOR 


Fig. 17—Record on All Lines Terminated in 830-, 831-, 2830-, and 2831-Type Key Telephone Sets (RCZ 
Application) 
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USE SPARE TERMINAL OR 
DI61488 CONNECTORS 


NETWORK 
F 


D4BP MTG CORD 
D STATION WIRE 
OR EQUIVALENT 


TO RECORDER CONNECTOR 


832, 2832 
833, 2833 


REMOVE CONNECT 
FROM TO 
F OF NET % (G) MTG coro | MOVE (0) TEL SET LEAD WHEN TEL SET 
NOT EQUIPPED WITH PRIVACY FEATURE 


MOVE (BR) LEAD OF PRIVACY BOARD WHEN TEL SET 
PRE NEL * (G) MTG CORD | 15 EQUIPPED WITH PRIVACY FEATURE 
MOVE (Y) TEL SET LEAD WHEN TEL SET 
* (R) MTG CORD | Nor EQUIPPED WITH PRIVACY FEATURE 
MOVE (BL) LEAD OF PRIVACY BOARD WHEN TEL SET 
= Pontes * (R) MTG CORD | 1s Equi PPED WITH PRIVACY FEATURE 


% USE DI61488 CONNECTORS OR SPARE TERMINAL 


Fig. 18—Record on All Lines Terminated in 832-, 2832-, 833-, and 2833-Type Key Telephone Sets (RCZ 
Application)¢ 
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| ni | 
| & | T 
— ——-—-— po 
TO FIRST KEY ae | R 
eee | 
TS3 LINE 
SINGLE SIDE 
lOO KEY UNIT 
TI 
RI 


Ne 


TO SUBSCRIBER SET 
OR TEL AND DIAL CKT 


D-161488 CONNECTOR 


Fig. 19—Connections and Modifications Using 100- or 101-Type Key Units (RCZ Application) 


ORIGINAL 
CORD 
CKT 


TRUNK CORD 


STATION CORD 


STATION 
unee (NOTE 1) 


RECORDER JACK 
(STA) 


RECORDER JACK 
(TRK) 


NOTES: 
1. WHEN THIS ARRANGEMENT IS USED, PBX MUST BE 
WIRED FOR NONTHROUGH SUPERVISION. 
2. REQUIRED WHEN RECORDER CONNECTOR IS USED WITH 
552A, 552B, 552D, 552E, 605A OR 7OIA PBX USING 
CORD CIRCUIT DRAWING SD-66198-OI. 
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TS IOIA 
KEY UNIT 
rr 7 
py T 
TO FLASH | 77TTTTT 
AND RING 112 | ' 
circuit | ————— Pi esr eM eneet 
lo, | T 
RECORDER I 
22 | RI 
CONNECTOR 
LJ 


Nees 


TO BAT. SUPPLY CKT OR 


CUTOFF CKT IF PROVIDED, 
.OR TEL SET EQUIP. UNIT 


STATION 


STATION CORD 


RECORDER 
CONNECTOR 


PERMANENT 


RECORDER 


CONNECTOR 


TRUNK CORD 


SPARE JACKS AT PBX WIRED 
TO RECORDER CONNECTOR 


18AC 
RES 


BAT. 

'-—4h 
48Vv 

(NOTE 2) 


500Q 


TO 
RI | RECORDER 
CONNECTOR 
Tl 


= TO RECORDER START CIRCUIT 


Fig. 20—Connections to Attendant Telephone Circuit for Cord-Type PBX (RCZ Application) 
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TO CORD OR 
GROUPING CKT 
ae 
TI RI 
5 RECORDER cp 
CONNECTOR RECORDER 
R (FIG. 8) 
: SPEECH 
| 
| 
| 
| (SEE NOTE) | 
| l 
| RI 
| 
TI 
TI 
TO TEL AND 
DIAL CKT 
RI 
CUSTOMER PROVIDED RECORDER 
START 
RECORDER START KEY 
ee aan ae OLD WIRING LAMP 
NEW WIRING INDICATOR 


-48V 
NOTE: DIRECT OR THRU 
REROUTE T! AND RI LEADS (2 PAIRS) J CONTROL RELAY 


THRU RECORDER CONNECTOR, . 
DISCONNECT AND INSULATE OLD WIRING. 


Fig. 21—Connections to Attendant Telephone Circuit for 552- or 605-Type PBX (RCZ Application) 
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TRUNK 
JACK KS-19645 cP 
TRUNK CORD RECORDER 
—< ECORDER 
CIRCUNT. CONNECTOR ‘ 
RECORDER START KEY 
CUSTOMER PROVIDED 
608A POSITION CKT 
SD-66721-O1 (TYPICAL) 
Ay RRFI 38 
TTF! 37 
a ee TO PEL 
, RRBI 36 | AND DIAL CKT 
TTB! 35 
0 >-—_o 
RF 
ei 
Rtg eee Se a oe 
RI F 
TI H 
J TO CORD CKT 
RECORDER 7 
CONNECTOR SW 
R o——> K >—o | __ (NOTE) 
RBI 
G3 TO TEL 
—S xn >-—o—_—_—__—_—— 
AND DIAL CKT 
BAT 
— P >—o—_—_——_ 
GRD 
— R >——_o-____———_ 
CONNECTOR 5 
NOTE: 


RELOCATE LEADS RBI AND TBI FROM CONNECTOR PINS 
H AND J TO PINS L AND M. RUN TWO PAIRS FROM 
CONNECTOR 5 TO RECORDER CONNECTOR 


Fig. 22—Connections to Attendant Telephone Circuit for 608-Type PBX (RCZ Application) 
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SECTION 463-340-120 


TO RECORDER CONNECTOR 
rT 
RI Tl R T 


IR 
YO O@ OQ Y) 


ER ET N EH EB M 
) % % 4 % @ Oo) 
i PICKUP KEYS 


| | 
e ° © 


ay 
TO TEL SET HOLD 
FIRST PICKUP KEY 


ice) 


Fig. 23—Connections Using 6040G Key (RCZ Application) 


TO OTHER FIGURES 
WHEN REQUIRED 24 


L 
ee NONLOCKING 
ATOR 
ENOIC OTS PUSHBUTTON 
aieieteteate| 
I ! 
fT] t 
7 
eens Pee 
L Ik . 
Woe ee = 
TO FIG. 26 


Fig. 24—Key and Lamp Circuit (RCZ Multistation | 
Application) . 


RS (KS-16626 ,LI2) 


¢ ST3 
LW TO RECORDER 


: 11302 4 | (RECORDER 
ST4) START LEADS) 


~-o 


BAT 


TO START KEY 


Fig. 25—Recorder Start Circuit (RCZ Application) 


Page 28 


6% 26ng 


TERMINALS ON 227B KTU 


MODIFY 241B KTU AS FOLLOWS: 
A. REMOVE FACTORY STRAPS FROM 
TERMINALS 6, 16 AND 30 
B. WIRE AZ RELAY CONTACT 8F TO 
BAT. AT TERMIANL 26 
C. WIRE AZ RELAY CONTACT 4F TO 
Soest ee GROUND AT TERMINAL 38 
[ 2298 KTU “4d D. STRAP TERMINALS 38 TO 27 
x | | AND 16 TO 35 
E. WIRE AZ RELAY CONTACT 88 
TO TERMINAL 6 
F. WIRE AZ RELAY CONTACT 4M 
TO TERMINAL 16 


% MULTIPLE TO OTHER FIGURE 25 % THIS TERMINAL NOT ON MS 
TO t DENOTES INTERNALLY ADDED RELAY; DIODE MUST BE 
RECORDER TO WIRING ADDED EXTERNALLY. SEE 
TELESET (X) STRAP FOR CAI AND CA2 (Y) OPTION. 
RELAYS ONLY 
(Y) CONNECT DIODE FOR MS RELAY 
ONLY. 400A DIODE SUPPLIED 
LOCALLY 
 < | K 
1Ovi 12 2 ee TO FIG. 24 
SS Bees EE . . Va 
QD ; Q TO FIG. 25 ena + | | 
20 A 10 
of of 
19 9 
4 QC) 
28 18 


eee ee em meee ee eee eee ee eee 


| | P/O 2278 KTU 
DS seep eg San [___ __(SEE TABLE) _—si eg ee = 


Fig. 26—Miultistation Circuit (RCZ Application) 
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SECTION 463-340-120 


KS-19645,L11 
NETWORK 


TO CO 
OR PBX 
TO 
INSULATE RECORDER 
AND uh 
TO CONNECTOR 
TEL STORE 
SET 


Fig. 27—Connections Using KS-19645, List 11 Network 
(RCZ Application) 


RECORDER- CONNECTOR 


TO co 
OR PBX 


KS-13814, L7 
CAPACITORS 


GRD* 


CABLE CLAMP SCREW 


TEL 
EQUIP 


% -GROUND CHASSIS IF LINE 
NOISE IS OBJECTIONABLE. 


Fig. 28—Connections Using KS-13814, List 7 Capacitors 
(RCZ Application) 


RECORDER-— 
CONNECTOR 


542A 
Gi INDUCTOR G 


15420 
G) INDUCTOR 


NOTE: 


CAPACITORS MAY ALSO BE ADDED IN SAME MANNER AS 
SHOWN IN FIG.28 TO OBTAIN ADDITIONAL SUPPRESSION. 


% — GROUND CHASSIS IF LINE NOISE IS OBJECTIONABLE. 


Fig. 29—Connections Using 1542A Inductors (RCZ 
Application) 
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CUSTOMER 
TERMINALS 


STRAPS TO BE _ 
SUPPLIED WITH 
KS-19645, L4 
RECORDER 
CONNECTOR 


CUSTOMER 
TERMINAL 


C2 c3 C7 c4 
a 
INSIDE WIRE 


Fig. 30—Connection of Inside Wire From KS-19645, 
List 4 Recorder Connector to 44A Connecting 
Block¢ 


CUSTOMER 
TERMINALS 


STRAPS TO BE 
SUPPLIED WITH 
KS-19645, L6 
RECORDER 
CONNECTOR 


CUSTOMER 
TERMINAL 


KS-19645, LIST [2 
CABLE 


Fig. 31—»Connection of KS-19645, List 12 Cable 
From the KS-19645, List 6 Recorder Connector 
to the 44A Connecting Block¢ 


BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-341-100 
Issue 4, March 1975 


VOICE. CONNECTING ARRANGEMENT C2ACP 


1. GENERAL 


1.01 This section provides identification, installation, 

operation, maintenance and connection 
information on the 102-type interconnecting unit 
(IU), 604-type panel, or »615A panel@ when used 
in Voice Connecting Arrangement (VCA) C2ACP. 


1.02 This section is reissued to: 
e Include information on the 615A panel 
e Include information on the 604C panel 
e Include information on the KS-20944 protector 
e Add use of 142A test set 


e Remove information on use of 69G apparatus 
mounting in new installations. 


1.03 The 102B IU (Fig. 1) is an improved version 

of the 102A IU with option terminals for 
line impedance matching. No pulse correction is 
required. In existing installations using pulse 
correction, the 103A pulse correctors must be 
removed when replacing the 102A IUs with 102B 
IUs. The 102B IU also increases the range limitation 
to the customer-provided equipment (CPE) from 
18 ohms to 100 ohms maximum on the supervision 
leads (CS and CG). 


1.04 Refer to Sections 463-800-101 and 463-800-102 
for information on the 604A, 604B, and 604C 
panels. »Refer to Section 463-300-104 for information 
on the 615A panel, Section 463-300-118 for information 
on the 142A test set, and Section 463-300-109 for 
information on the KS-20944 protector.¢ 


1.05 The size of the initial installation and the 
expected growth should be the determining 
factor in selecting the proper equipment. »pFor 
one to six circuits using the 102-type IU, use 615A 
panel. For seven to fourteen circuits use the 
604-type panel. Connections are provided for the 
69G apparatus mounting, but it should be used on 
an Additions and Maintenance (A&M) only basis.@ 


1.06 If the customer wants a copy of the Technical 

Reference which covers this specification, 
the customer should contact the local Telephone 
Company Business Office or the Marketing 
Representative. 


1.07. This issue of the section is based on the 
following drawings: 


SD-1E238-01, Issue 5B—102B IU 
SD-1E202-01, Issue 5D—102A IU 
SD-1E200-01, Issue 2D—604A Panel 
SD-1E258-01, Issue 1—142A Test Set 


SD-69599-01, Issue 2A—69G Apparatus 
Mounting. 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing(s), 
reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 

2. IDENTIFICATION 

PURPOSE 

VCA C2ACP 


e To provide an interface between CPE and 
a loop-start central office (CO) line 


e To provide network control signaling function 
e To limit excessive signal levels from CPE 
and to provide protection for telephone 
company personnel against hazardous voltages. 


CA VCP 


e To provide an interface between CP power 
supply and VCA C2ACP 


e To provide protection for personnel against 
hazardous voltages. 


© American Telephone and Telegraph Company, 1975 


Printed in U.S.A. 


Page 1 


SECTION 463-341-100 


Fig. 1—102B Interconnecting Unité 


APPLICATION 


e Voice Connecting Arrangement C2ACP 
provides an automatic connection of 
customer-provided (CP) terminal equipment, 
typically key systems, to an exchange line 
or WATS access line. 


ORDERING GUIDE 
VCA C2ACP 


e Unit, Interconnecting, 102A or 102B (one 
per CO line, Fig. 1). 


Note: pif 102A [Us are used in position 13 
or 14 (trunk 9 or 14) of a 604B or 604C 
panel, 102A [Us must also be used in positions 
1, 4, 7 or 10 (trunks 1, 3, 5 or 7).@ 


Associated Apparatus (Order Separately) 
Note: If a 23-inch relay rack is not provided 


on customer premises, provide a 16C apparatus 
mounting (or equivalent) for the 69G or 615A 
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panel, or an ED-91180-72, Group 21 cabinet 
(or equivalent) for the 604-type panel. 


e Panel, 604A1, (fuse panel only—no power 
unit; mounts fourteen 102-type [Us) 


or 


e Panel, 604A2 (19C2 power unit and fuse 
panel, mounts fourteen 102-type [Us) 


or 


e »Panel, 604B or 604C (fuse panel only—no 
power unit; mounts fourteen 102-type 
IUs)—Use 604B panel if supply voltage is 
—48V; use 604C if supply voltage is —24V. 


e Panel, 615A (fuse panel only—no power 
unit; will mount up to three 102-type IUs, 
Fig. 4) 


e Unit, Apparatus, 21A (one required to convert 
604C to —48V operation) 


e Bracket, 99B (one per three 615A panel¢ 


e Cable, A25B (two per 69G, pone per 615A-type 
panel or up to four per 604-type panel)¢ 
(See Table A.) 


e Cable, A50B (one per 604-type panel) (See 
Table A.) 


e Cable, A75B (one per 604-type panel) (See 
Table A.) 


e Block, Connecting, 66M1-50 (as required, 
Fig. 2) 


e Block, Connecting, 66B4-25 (as required) 

e Clip, Bridging, B (as required, Fig. 2) 

e Block, Connecting, 66E3-25 (optional, Fig. 3) 

» Note: Other type blocks should not be used 

due to incompatibility with the 142A test set 

connections.@ 

e Cable, D Inside Wiring, or equivalent (for 
cabling from 66B4-25 intermediate connecting 
block to the 66M1-50 interface connecting 
block and for making trunk connections to 
615A panel) 

e Unit, Power, 19C2, or equivalent (for 604A1, 
604B, »9604C or 615A@ panels when existing 
KTS power supply is insufficient) 


e Unit, Key Telephone, 201C (if required, for 
fusing 69G; see 3.03) 


e Cord, Power (for 19C2 power unit or 604A2 
panel) 


P40J326 (1-1/2 ft) 
P40J327 (2 ft) 


P40J328 (4 ft) 


P40J329 (6 ft) 


P40J099 (12 ft) 


e »KS-20944, L1 or KS-20944, L2 Protector 
(for optional power protection). 


ISS 4, SECTION 463-341-100 


Note: Must be provided when the customer 
supplies power. Use L1 protector for —24 
volts de; L2, —48 volts de.¢ 

Replaceable Components (For 604-Type Panel) 


e Fuses, 70G (1/2 ampere, 18 per 604A-type 
panel) 


e Fuses, 70A (1-1/3 ampere, 3 per 604B and 
»604Cé@ panels) 


e Fuses, 70F (1/4 ampere, 13 per 604B and 
»604Cé panels) 


e Fuses, 70G (1/2 ampere, 2 per 604B and 
»604Cé panels) 


e Lamps for Indicator, 17C-49 (for optional 
fuse alarm if required; for 604B and »604C¢ 
panels only). 

bReplacement Component (615A Panel) 
e Fuse, 24E (1/2 ampere, 8 per panel).¢ 
DESIGN FEATURES 


102-Type Interconnecting Unit (Fig. 4) 


e Components mounted on epoxy coated 8-inch 
80-pin board 


e Provides voice frequency coupling to CPE 
e 2-way loop-start operation 
e Option terminals (Fig. 1) 


e Features line impedance matching options 
(102B only) 


e Requires 0.090 ampere maximum at 26 volts 
de for 102B IU 


e Requires 0.110 ampere maximum at 26 volts 
de for 102A TU 


e Provides de isolation to CPE 
e Limits excessive signals 
e Permits tone address signaling from behind 


CPE. 
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CUSTOMER CIRCUIT 
SIDE NUMBER 


TELEPHONE 
COMPANY SIDE 


604-TYPE 
ANDO 
6I5A PANEL 


B BRIDGING CLIP 


604-TYPE 
PANEL 
ONLY 


* DENOTES LEADS TERMINATED AS SPARE 
WITH 604—TYPE AND 6I5A PANEL. 
THIS SPACINC ALSO FACILITATES 
TESTING WITH 142A TEST SET. 


SPACING NOT REQUIRED WITH 
696 APPARATUS MOUNTING. 


Fig. 2—66M1-50 Interface Connecting Block 


Page 4 


ISS 4, SECTION 463-341-100 


TERMINALS NUMBERED 


TELEPHONE LEFT TO RIGHT —" 
COMPANY a 
PROVIDED AND CKT 1-1 TO10 i ae 
INSTALLED CKT2~-11 TO 20 7 


CKT3~-2! TO 30 
CKT4~-31 TO 40 
CKT 5-41 TO 50 


Fig. 3—66E3-25 Interface Connecting Block (Optional) 
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VJEVUIIVN 405-541-1UU 


615A PANEL 


DESIGNATION 

STRIP 
914A 
CONNECTOR 

i028 Iu 
QI3A 
CONNECTOR 

| ST CIRCUIT 2ND CIRCUIT 3RD CIRCUIT 

Fig. 4—102B Interconnecting Unit Mounted in 615A Panel 
3. INSTALLATION 18-plate equipment cabinet or equivalent. Connect 


frame ground to rack or cabinet. 
69G Apparatus Mounting (Fig. 5) 
The 18-plate equipment cabinet will 
house two 604A-type, three 604B and 
»604C@ with external power unit, two 
604B and »604(@ panels with power 


3.01 The 69G apparatus mounting should not be 
used for new installations of VCA C2ACP. 
Refer to Fig. 5 for connections used in existing 


installations. unit when the drawing holder on the 
lower half of the equipment cabinet 

604-Type Panel (Fig. 6) cover is removed. 
3.02 The 604-type panel will mount on a standard 3.03 Telephone circuit connection is made to the 
relay rack, or in an ED-91180-72, Group 21, 604-type panel through connector cables. 
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66Mi-50 
6684-25 
INTERMEDIATE INTERFACE 
69G APP MTG CONN BLOCK CONN BLOCK 
o-—-0-—-0—-0O—0-0 o—-oO OO 
aN eon UPPER (U) CONNECTING 
A AND B KS-16671,LI CABLES 
PIN NO. PLUG 
(0-Y) (BL-Y) (L) CT 
oO: = 
‘i ra (G-Y) (0-BK) (L) CR 
= OB Oe 
- cs 
| (GoW) To CP 
UPPER A25B | (s-¥) (tL) CG EQUIP 
CONN CABLE | o-v) (L) CI 
LOWER (L) | (v-6)  (t) C2 
KS-16671,LI 
PLUG | 
(0-BK } | 
a 
AIS > 12 ane t (NOTE 1) 
AG >< «16: | 
AIL > < 43 € perigee POWER SUPPLY 
ia Sete ga (o-v) (v) OR PROTECTOR 
(S-Y) (Y-BR) (L) 
Sa 0. 
_ (G-V) (G-V) (L) CO OR PBX 
A4 >——< 23 <————— 
LOWER A25B 
NOTES: CONN CABLE 
|. INSULATE AND STORE SPARE 
LEADS. 


2. B BRIDGING CLIP OR WIRE STRAP. 
3. MULTIPLE TO OTHER CIRCUITS. 


Fig. 5—Connection Diagram for 69G Apparatus Mounting 


Page 7 


SECTION 463-341-100 


PLASTIC DESIGNATION P40V590 GUIDE 
JIA STRIP WITH TRUNK ASSEMBLY ORDER JI4A 
POSITION NUMBERS SEPARATELY 


ne 


604B AND & 
/604C PANELS) 


INSTALLATION SEQUENCE OF INTERCONNECTING UNITS 


imme ne [ Te fo] sys [ns] s[e]7[o] || 
rosmon wo| fe] *f=]e|7[ le folu lel s|i« 


Fig. 6—604B and 604C Panels (Front View) 


Arrangement of the KS-16671, L1 plugs on the sizes (see Table A). Plug 5 (604A-type only) is 
panel restricts the first plug (for CO lines) to an dedicated to one-way incoming trunks only and is 


A25B connector cable. 


Plugs 2 through 4 (for not used in this application. 


CPE) are arranged to adapt to a choice of cable 
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102-TYPE 604-TYPE 
Iu PANEL 


TO 
co 


ISS 4, SECTION 463-341-100 


66MI-50 


INTERFACE CUSTOMER 


CONN PROVIDED 
BLOCK EQUI PMENT 


EXTERNAL 
POWER 

SUPPLY 

604Al OR 604B 


Fig. 7—Block Diagram—102-Type Interconnecting Unit With 604-Type Panel 


3.04 Terminate the raw end of connector cable 1 

on a 66B4-25 connecting block for the CO 
lines (Table B). Terminate the raw end of connector 
cables 2, 3, and 4 on the 66M1-50 interface 
connecting block following the wiring plan shown 
in Tables C, D, and E. Stencil lead designations 
on the 66M1-50 interface connecting block as shown 
in Fig. 2). 


3.05 The customer must provide a 105- to 130-volt, 

separately fused, 60-Hz outlet within reach 
of available power cords (see Ordering Guide for 
cord lengths). This outlet should not be under 
the control of a wall switch. 


3.06 If an external telephone company-provided 

power supply is used (604A1, 604B or »604C 
only),@ or CP de power supplied through the 
KS-20944 protector, connect to fuse panel on rear 
of 604A1, 604B, and 604C as shown in Fig. 7 and 
Table G (use 16-gauge or equivalent twisted pair). 
eThe 604A, 604B, and 604C panels operate on 
externally supplied —24 volts. The 604B can be 
adapted to —48 volt operation by putting the option 
straps in the down position. The 604C can be 
adapted to —48 volt operation by adding a 21A 
apparatus unit and putting the option straps in 


the down position.¢ Refer to the appropriate section 
in Division 167 for proper grounding of power 
plants. Proper grounding of equipment and power 
unit is important to prevent damage from power 
line surges. 


TABLE A 
OPTIONAL CABLE ARRANGEMENTS TO PROVIDE 
CONNECTIONS FOR FOUR PLUGS 
ON 604-TYPE PANEL 


MAXIMUM NO. OF CABLES REQUIRED 


CABLE 
DESIGNATION 


ARRANGEMENTS (SEE 3.03) 
(NOTE) C7 ar aieas ay 


Note: Arrangement of interconnecting units 
and local requirements will determine the size 
and maximum length of cable required. 
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3.07. The 66M1-50 interface connecting block should 


be located near the connecting arrangement. 


The customer must terminate the CPE on the 
66M1-50 interface connecting block using the six 
terminals stenciled on the customer side. 


3.08 As a customer option, the 66H3-25 interface 

connecting block may be used and located 
not further than 200 feet from the equipment. 
The 66E38-25 block provides an Amphenol connector 
for up to five lines. The customer must terminate 
the CPE using an Amphenol No. 57-10500-7 plug, 
Cinch No. 223-82-50-023 plug, or equivalent. When 
using the 66E3-25 optional interface connecting 
block, refer to Fig. 3 and Table F for terminal 
and pin numbers. 


3.09 phe 21A apparatus unit is attached to the 

rear of the 604C panel using four 8-32 by 
3/16-inch screws supplied with the apparatus unit 
as a loose item. Electrical connection to the 604C 
panel is made by attaching any of the red lead 
wires to the 48-volt option terminals and any of 
the red-black lead wires to the 24-volt option 
terminals, one lead per terminal (total 6 leads).¢ 


§615A Panel (Fig. 8) 


3.10 The 615A panel is mounted on a standard 

relay rack or 16C apparatus mounting (or 
equivalent) using the 99B bracket. The 99B bracket 
will hold three 615A panels. Remove the center 
mounting bar from the 16C aye mounting to 
avoid cover interference. 


3.11 An A25B (or equivalent) connector cable is 

used to connect the 615A panel to the 
66M1-50 interface connecting block. The A25B 
connector cable plugs into plug P1 on the rear of 
the 615A panel. The raw end of the A25B connector 
cable is terminated on the telephone company side 
of the 66M1-50 interface connecting block according 
to standard even-count color code (Table J). Lead 
designations are stenciled on the 66M1-50 interface 
connecting block as required. 


3.12 The customer must terminate the CPE on 
the 66M1-50 interface connecting block using 

the terminals on the customer side. 

3.13 D inside wiring cable is used to extend the 
T and R leads from the CO or PBX connecting 
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block to the 66T1 connecting block on rear of the 
615A panel. (See Table L.) 


3.14 The telephone company-provided power 

supply or CP 24V de power supplied through 
the KS-20944, List 1 protector is terminated on 
the 66T1 connecting block as shown in Table G. 
Use 20-gauge wire and remove insulation before 
placing in clip terminals. 


3.15 Refer to the appropriate section in Division 

518 for proper grounding of power units. 
Proper grounding of equipment and power unit is 
important to prevent damage from power line 
surges.@ 


102-Type Interconnecting Unit (Fig. 1, 9, or 10) 


To protect transistors and other 
electrical components of 102-type IUs, 
remove fuse associated with that 
particular circuit before installing or 
replacing a unit. (See Tables H and 
I for 604-type panels pand Table K 
for GI5A panel. 


3.16 Select proper option straps for options W, 

Y, and Z from Fig. 9 or 10 for local conditions. 
Always use option Z for the 102A IU and use bare 
wire for strapping. Option Z is required only 
when PBX-CO trunk facility is designed with 
terminating sets or 887-type impedance compensators 
that have 900 ohms input impedance. Use option 
W for 102B IUs when the external circuit resistance 
(including CO resistance) is greater then 800 ohms 
in the talking state. 


er Be sure all option straps have been 
installed and check for continuity after 
strapping. 


3.17 Loosen screw securing retaining clip (69G) 

or designation strip holder (604-type por 
615A)@ to apparatus mounting or panel and raise 
clip or holder to provide access. 


3.18 Position the board in the guide grooves and 

slide the unit in until it is properly seated 
in the connector. »The 604B and 604C panels have 
a P13B354 clip between contacts 9 and 10 in the 
lower position connector that must be removed 
when using the 102A IU. The 604-type panels are 
electrically equivalent for this VCA and are 


IU 


TO 
CENTRAL 
OFFICE R 


LINE CIRCUIT 
(IF REQUIRED) 


—4SS 4, SECTION 463-341-100 


INTERFACE 
CONNECTING 
BLOCK 
66M!-50 


CUSTOMER 
CG PROVIDED 


J 


EXTERNAL POWER 
SUPPLY OR 
PROTECTOR 
604A! OR 604B 


Fig. 8—Block Diagram—102-Type Interconnecting Unit With 615A-Type Panel 


interchangeable if this clip is removed. The 102B 
IUs have a slot for this clip.¢ 


3.19 Position retaining clip or designation strip 
holder to hold 102-type IU securely. 


3.20 Stencil circuit designation information as 

required on retaining clip or designation 
strip. pOn 604C and current production of the 
604B panels the designation strip is marked to show 
trunk numbering. Earlier production of the 604B 
showed position numbers.¢ 


3.21. For the 604-type panel, refer to Fig. 6 for 

installation sequence of 102-type IUs. This 
suggested sequence is established to correspond to 
the plug arrangement. 


3.22 If 102A JIUs are used in position 13 or 14 

(trunk 9 or 10) of the 604B or 604C panel, 
102A IUs must also be used in positions 1, 4, 7 
or 10 (trunks 1, 8, 5 or 7). 


3.23 pWhen installing [Us in the 615A panel, 

position the boards in the grooves of the 
panel and slide the unit in until it is properly 
seated in the connector. The code slots on the 
IUs match the index clips between contacts 5 and 
6, and 12 and 18 in the connector. Lower the 
designation strip holder and lock down to hold the 
IUs securely in place. Refer to Fig. 11 for 
installation sequence of [Us in the panel to correspond 
to the plug wiring arrangement. 


3.24 After installation is completed, apply power 

and perform tests shown in Part 5. To 
protect the electrical components of IUs, always 
remove the fuse associated with that particular 
circuit before removing or installing an IU. See 
Tables H, I, and K.@ 


KS-20944 Protector (Fig. 12 and 13) 
3.25 When voltage protection is required, the 
KS-20944 protector must be mounted externally 


and wired to the power supply terminals of the 
604-type and 615A panel. (See Fig. 7 and 8.) 
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NOTES: 
1. SEE TABLES B,C,D,E£,u, OR FIG. 9 FOR PIN NOS. 
2. CUSTOMER PROVIDED OFF -HOOK CONTACT 
CLOSURE AND PULSING CONTACT. 182 MAX 
LOOP RESISTANCE. 
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Fig. 9—Schematic Diagram—102A Interconnecting Unit (MD) 


9I3ZA OR SISA 
CONNECTORS 
(A AND B) 


6(A) 


2 (8) 


0 (A) 


one eee ree ee eee 


KS-16671,L 
PLUG 
(NOTE 1) 


TO KTS 
LINE CKTS == 
(IF PROVIDED) 


TO 

POWER 
SUPPLY OR 
PROTECTOR 


CUSTOMER 
PROVIDED 
EQUIP - 
MENT 


OOL-LVE-E9P NOILD3S 


EL eBng 


9I3A OR 
914A CONN 


(a) 


Al3 


aa 


NOTES: 


1. SEE TABLES B,C,D,E,u 
FOR PIN AND TERMINAL NOS. 

2. CUSTOMER PROVIDED OFF 
HOOK CONTACT CLOSURE 


AND PULSING CONTACT. 1002 
MAX LOOP RESISTANCE. 

3. PROVIDES FOR SUFFICIENT LOOP 
GURRENT FOR SUPERVISION. ON 
SHORT LOOPS (W) NOT RECOMMENED 
AS POOR FRANSMISSION RESULTS. 


GPTTONS: 

Y 600 CO LENE EMPEDANCE 
NORMALLY REQUIRED AND 
FACTORY PROVIDED 

Z 900 CO LENE HMPEDANCE 
REQUIRED ONLY WHEN PBX-CO 
TRUNK FACILITY 1S DESIGNED 
WITH FERMINATING SETS OR 
837-TYPE HMPEDANCE COMPEN- 
SATORS THAT HAVE 900 OHM 
INPUT IMPEDANCE 

W EXTERNAL CIRCUIT LOOP 
GREATER THAN 800 
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INTERCONNECTING UNIT 


Fig. 10—Schematic Diagram—102B Interconnecting Unit 


A24 


cee 9 ISA OR SI4A KS-16671,LI 32 


—24V 


TO POWER 
SUPPLY OR 
PROTECTOR 


6G6MI-5O INTERFACE 22 
CONN BLK = 
(NOTE 1) 


LEAD DESIG 


"B" BRIDGING CLEP 
OR WIRE STRAP 


OOL-LVE-E9b NOILDIS ‘PY SSI 
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TRUNK INSTALLATION SEQUENCE 
i 2 3 


POSITION 
NO. 


[ 2 3 


Fig. 11—Connector and Trunk Arrangement in 615A 
Panel 


3.26 Set circuit breaker lever to OFF and connect 

as shown in Fig. 13 following local wiring 
instructions. The customer must connect his power 
supply to the red (GRD) and black (-V) 14-gauge 
leads extending from the unit. 


Caution: Voltage will be present on (upper) 
terminals I of circuit breakers as soon as 
customer power is connected. 


Check for correct polarity and ground 
before closing switch 


4. OPERATION 
102B Interconnecting Unit (Fig. 10) 


4.01 Incoming Call: When the CO seizes this 

circuit on an incoming call, ringing current 
is applied across the tip and ring. K1 relay in 
the ringing bridge operates and provides a contact 
closure to the Cl and C2 leads to the CPE which 
opens and closes in unison with the ringing cycle. 
When the customer answers, the CPE provides a 
contact closure to the CS and CG leads causing 
K5 relay to operate. The K5 relay operated closes 
the loop to the CO which trips the ringing, shunts 
the ringing bridge releasing K1, and closes the 
transmission path to the CT and CR terminals 
through T1. 
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4.02 Outgoing Call: When the customer goes 
off-hook, the CPE provides a contact closure 
to the CS and CG leads causing K5 relay to operate. 


The K5 relay operated closes the loop to the CO 


and closes the transmission path to the CT and 
CR terminals. The CO recognizes the loop closure 
and returns dial tone over the CT and CR leads 
to the CPE. After receiving dial tone, the dialing 
contacts in the CPE pulse the closure on the CS 
and CG leads. The K5 relay operates in unison 
with the CP dialing contacts to repeat the dial 
pulses to the CO. After completion of dialing the 
K5 relay restores the transmission path to the CT 
and CR leads. When the customer is using tone 
address signaling and goes off-hook to dial out, 
the CPE provides a contact closure across CS and 
CG leads. This causes K5 relay to operate closing 
the loop to the CO and cutting through the 
transmission path. Dial tone is then returned to 
CT and CR leads. The customer may then dial 
over the CT and CR leads. 


4.03 Disconnect: When the CPE goes on-hook 

removing the contact closure from the CS 
and CG leads, K5 relay releases. The K5 relay 
released opens the loop to the CO, removes the 
shunt from the ringing bridge connected to the tip 
and ring, and opens the transmission path. 


Note: The 102A IU operates similarly to 
the 102B IU but uses different relay designations. 


KS-20944 Protector (Fig. 12) 


4.04 pThe KS-20944 protector is used to protect 

the Bell System personnel from hazardous 
voltages but may not protect equipment from 
component failures. The KS-20944 protector provides 
a switch to disconnect ac and de power when 
working on IUs. 


4.05 The KS-20944 protector consists of a de 

voltage-operated circuit breaker in series 
with a parallel resistor-diode combination connected 
across the line and two de current-operated circuit 
breakers connected in each side of the line. The 
contacts on the breakers are connected in series 
with their own coil and mechanically coupled together. 
When any breaker is operated, the line will be 
opened. The circuit breakers must be manually 
reset by the customer after tripping. They cannot 
be reset if the fault persists. 
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CIRCUIT 
BREAKER 
SWITCHES 


KS-20944 PROTECTOR 
COVER CLOSED 


TELEPHONE 
COMPANY LEADS 


rebecca ere cr ema 


a 
Reet ga 
POIRIER 


LEADS FOR CUSTOMER i LOAD TERMINAL STRIP 
TERMINATIONS = (FOR TELEPHONE COMPANY 
TERMINATIONS) 


eas 


KS-20944 PROTECTOR COVER OPEN 


Fig. 12—®KS-20944 Protector¢ 
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TO eet ER) 
BELL SYSTEM ~] 
CONNECTING ARRANGEMENT| _¢RO (R) | 
DC POWER LEADS | 


NO. 14 AWG (OR NO.IO AWG) WIRE 
Ca PAIRED RED AND BLACK 


(CURRENT 
BREAKER ) 


(VOLTAGE 
BREAKER ) 


(CURRENT 
BREAKER ) 


2" NIPPLE 


36" LEADS 
NO. 14 AWG FOR LI & L2 


NOTE: NO. 10 AWG FOR L3 & L4 


KS-20944 LI FOR 24 VOLT AT 15 AMP 
KS-20944 L2 FOR 48 VOLT AT 15 AMP 
KS~-20944 L3 FOR 24 VOLT AT 30 AMP 
KS-20944 L4 FOR 48 VOLT AT 30 AMP 
PROTECTORS WILL TRIP IN 25 MILLISECS 
(MAXIMUM): ON DC OVERVOLTAGE OF 38 
VOLTS (24 VOLT UNIT) AND 68 VOLTS 
(48 VOLT UNIT), ON OVERLOAD OF 18.75 AMPERES (15 AMP UNIT) 

AND 37.5 AMPERES (30 AMP UNIT), ON REVERSED POLARITY, OR AC 
VOLTAGE GREATER THAN 18 VOLTS, OR INCORRECT POWER SUPPLY GROUND. 


TO 

CUSTOMER PROVIDED 
DC POWER 

SOURCE 


Fig. 13—Schematic—KS-20944 Protector¢ 
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4.06 The KS-20944, List 1 and List 2 protectors 
are designed to trip in 25 milliseconds 
(maximum) on: 


e 88 volts de (List 1) or 68 volts de (List 2) 
e 18.75 amps de (List 1) or 36 amps (List 2) 


e Reversed polarity or ac greater than 18 
volts 


e Incorrect power supply ground.¢ 


5. MAINTENANCE 


5.01 When trouble is reported, check the CO 
pair and check for blown fuses and loose 
or broken connections. 


Circuit Test Using 142A Test Set 


5.02 The 142A test set (see Fig. 14 and 15) 
should be set up as follows with the IU: 


Caution: Before removing or installing 
IUs in the mounting, remove the associated 
fuse to prevent damage to electrical 
components. 


(1) Disconnect the CPE by removing the B 
bridging clips or wire straps at the interface 
block. 


(2) Connect the leads from the 10-conductor 
interface cord, as required, to the proper 


terminals on the telephone company side of the 
block. 


(3) Connect the leads from the 2-conductor 

power cord to — 24 volts (red lead) and ground 
(black lead). This should be obtained from the 
same source used to power the IU under test. 
The PWR lamp should light at this time. 


(4) Connect a 1018A hand test set to the HNDR 
and HNDT terminals of the test set with 
the MON-TALK switch in the MON position. 


(5) Set the CS-CG LOOP switch in the 18-ohm 
position for a 102A IU or in the 100-ohm 
position for the 102B IU. 
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5.03 After circuit preparation, proceed as follows: 


(1) Operate switch on 1013A hand test set to 

the TALK position. The CS lamp on the 
142A test set should light and the dial tone 
should be heard in the test set. 


Note: If the IU fails to seize the CO trunk, 
move the CS-CG LOOP switch to a lower 
value. If the IU now operates properly, it 
is considered marginal. Circuits which only 
operate on the 0 position should be replaced. 


(2) Dial the local test desk using the 1013A 

hand test set. The S relay and the CS 
lamp should follow the dial pulses. Request 
the test desk to call back on the trunk under 
test. 


(3) Operate the hand test set to the MON 

position. The CS lamp should be extinguished 
indicating the S relay in the 142A test set has 
released, removing the ground from the CS lead. 


(4) When ringing is applied to the trunk, the 
C- lamp lights and follows the ringing cycle. 


(5) Reoperate the hand test set switch to TALK. 

The C- lamp should extinguish and the CS 
lamp lights indicating ringing has been tripped 
and the call answered. The trunk should now 
be cut through the IU and transmission quality 
judged using the hand test set. 


(6) Have the test desk release the trunk and 

return hand test set switch to MON. The 
CS lamp should be extinguished and the IU 
should be in the idle condition. 


5.04 When all testing is complete, remove power 
and interface cords. Connect CPE by 
restoring B bridging clips or wire straps at interface 
connecting block. 
Circuit Testing Without 142A Test Set 
5.05 Prepare the circuit under test as follows: 
(a) Open the six leads to CPE by removing 
the B bridging clips (or wire straps) or 
connector at the 66B4-25 interface block. 
(bo) Supply talk battery by connecting a 500- 


ohm resistor from the —24 volt supply to 
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KS-16671,L! 
PLUG 
(SEE NOTE) 


66M1-50 
INTERFACE 


142A TEST SET 


PwR 

=) 
> 
+ 
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ans Sai ae TO 

TO POWER 
SUPPLY 


Fig. 14—Testing 102B Interconnecting Unit With 142A Test Set¢ 


— tee 


1O13A HAND TEST SET 
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TO 
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PO 
, SRD (BK) | suppLy 


NOTE : 
FOR PIN OR TERMINAL 


NUMBER, SEE APPLICABLE 
TABLE IN PART 6. 


OOL-L¥E-E9” NOILOIS 
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INTERFACE CORD 


POWER CORD 


Fig. 15—142A Test Set¢ 


terminal CR and connect ground to terminal CT. through the transmission path. Dial tone 
A 2A KTU or 31A KTU may be used for battery will be heard on the hand test set across 
feed instead of the resistor. Refer to Section CT and CR. Remove strap from terminals 
518-112-421 for KTU connections. (Make all test CS and CG and operate the switch on the 
connections on the telephone company side of hand test set to TALK. 


the interface block.) 
(b) Outgoing Call (Rotary Dial) 
(c) Connect a 1013A hand test set (or equivalent) 


across terminals CR and CT. Connect the blue leads (or blue and green) 
of a 9C dial across terminals CS and CG 
(d) Connect an 81A or KS-16990, List 1 test set for dialing. Dial tone will be heard on the 
across terminals Cl and C2. hand test set connected to CT and CR. Dial 
the test desk using the 9C dial and talk 
5.06 Perform the following tests. over the hand test set and arrange to have 
a call returned to the number associated 
(a) Transmission Path with the 102-type IU under test. Disconnect 
by removing 9C dial from terminals CS and 

Operate the switch of the hand test set to CG. 

MON. Temporarily strap terminal CS to 

CG causing K65d relay to operate cutting (c) Outgoing Call (Tone Address Signaling) 
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Connect the mounting cord of a 2500D (or 
equivalent) telephone set using the 161A 
adapters as follows: 


e (G) and (Y) cord leads to CT 
e (R) cord lead to CR. 


Strap terminal CS to CG; dial tone will now 
be heard on the 2500D (or equivalent) station 
set. Dial the test desk number using the 
2500D and arrange to have a call returned 
to the number associated with the 102-type 
IU under test. Disconnect by removing 
the strap from CS and CG. 


(d) Incoming Call 


The 81A or KS-16990, List 1 test set across 
terminals Cl and C2 will indicate continuity 
(ringing) when the test desk calls back. 
Answer the call by strapping terminal CS 
to CG and verify satisfactory transmission. 


Disconnect by removing strap from CS and 
CG. 


5.07. When trouble is suspected in the IU, exchange 

it with another unit known to be functioning 
properly. Pack the defective IU in a blister pack 
and return it for repair. 


ar Never replace a 102-type IU in the 
604-type or GI5A panel or 69G apparatus 
mounting without first removing the 
fuse for that particular circuit. (See 
Tables H and K.) 


5.08 If tests are satisfactory, remove all test 
connections to restore circuit to normal and 
replace B bridging clips (66M1-50) or Amphenol 
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connector (66H3-25) at the interface connecting 
block.@ | 


5.09 When in the repairman’s judgment the 

trouble is located in CPE, the Repair Service 
Bureau should be notified so that proper maintenance 
of service charge billing can be initiated as outlined 
in BSP 660-101-312 entitled Maintenance of Service 
Charge on Services with Customer-Provided 


Equipment (CPE). 


Do not attempt any tests or repairs 
to the customer-provided equipment. 


6. CONNECTIONS 


6.01 For connection information using the 69G 
apparatus mounting, refer to Fig. 5 and 
Table G. 


6.02 For connection information using the 604A-type 
panel, refer to Fig. 2, 8, 6, and 7 and 
Tables A, B, C, D, E, F, and G. 


6.03. For connection information using the 604B 
and »604Cé@ panels, refer to Fig. 2, 8, 6, 
and 7 and Tables A, B, C, D, F, and G. 


6.04 For connection information using the optional 
66E8-25 connecting block, refer to Fig. 3 
and Table F. 


6.05 » For connection information using the 615A 
panel, refer to Fig. 2, 8, 4, 8, 11 and Tables 
F, G, J and Lg 


6.06 pFor connection information using the 
KS-20944 Protector, refer to Fig. 13.¢ 
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TABLE B 
CONNECTIONS FOR PLUG NO. 1—604-TYPE PANEL 


A25B POS. IN 
CONN 604-TYPE 
PIN NO. PANEL 
a ee ee 2: ) 
a a eee 
rT | a7 | wo | 3. 
———————EEE sis 
TT | #8 | w@ | 5 | 
38) ep ee ek 
[7 | 29 | W-BR. | 7 | 
4 eo of 
re i 80 We 
| 6 =] S-W ie 
See oa 
a ae eee ee ee ee 
ee ee we 
2. |, 0-. | Re.. | ib 
ee ae 
34 R-BR 
| 8} 9 BEE. |... 
-f..- |. 88. | BS. | 
0 |] i a ie 
[tf 36 | BK-BL 
Pon] BL-BK|22. | __~*8A 
ee ee a | 
Ca a one oe as 
| T | 88 | BKG | 2 | 
SS ee ee ee ee dae 
-_T | 89 | BK-BR 
poo pr BR-BK | 28 | (144 
40. | BES | 2 ‘| 
[15 ~+«| +SBK | 30 | 
BL-Y 
42 Y- a eel 
17 or | 34  ~'| 
[48 | YG | 986  /| 
6. | GY. |. 86. 
[44 | YBR | 37 ‘| 
eae aa (eae ae 
46 | eS 8 
[20 | Sy | 40 
(46 | v-BL | 41 | 
i : =) 7 
SPARE SPARE [47 | v-0 | 48 | 
[_e~—~«dts=siae”SC*~d:i“<‘i‘w ”*~*S 
[48 ~+«|~V-G [45 
ee a 
Pag. WeBR ee 
eZ a  :) 5 
[50 ~*«|~_v-S 49 _~«S 
=o ea 


* Stencil lead designations on fanning strip. 
+ Insulate and store spare leads. 
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TABLE C 
CONNECTIONS FOR PLUG NO. 2—604-TYPE PANEL 


66MI-50 
INTERFACE 
CONN BLK 1 


G-Y 


* Stencil lead designations on fanning strip. 
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TABLE BD 
CONNECTIONS FOR PLUG NO. 3—604-TYPE PANEL 


66M1-50 
INTERFACE 


Q 
a 


TS1(15)7 4 


{ =24V it | FALIY 49 + 
GRD + 24 + 


wn 

a) 

> 

es! 

re] 
anh 

ale] a 


F16(FA)+_ | 
Pe SVG Ot TS116) 7 


* Stencil lead designations on fanning strip. 
+ Optional attendant alarm indicator on 604B and 604C panels only. 


+ TS1 was in early 604B panels. Now incorporated in cable form with metal clamp. 
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TABLE E 
CONNECTIONS FOR PLUG NO. 4—604-TYPE PANEL 


om | ae = 
INTERFACE 
CONN BLK 3 
ROW NO. 
ee =) 
[¢r_ [1 | BLEW [2 
[cos {| 27 | wo | 8 | 
cq [| 2 | ow | 4 | 
A 
ye GW I 
| SPARE [| 29 | W-BR | 7 
[SPARE | 4  ~| BRWw | 8 | 
[sane [ge we 
SPARE _ sw | tO 


TR 
rg 
> 
-) 
ic 
o 


oe 
—_ 

pee 

Do) Q)| P22) Bd) 

he 

«1 = 

£3] bo |b 

=) Top) i_| 

ars ah 

Ta 

Od| OU | CO] DOL eS 


poe 
bdo 
AIALIAIAQIaQ 
eH 
ia 
bo| <a] 
wio bi td tw 
Pal | A EI bg 
Ol te 
Ball 
a 
reat 


ee) 
a 
wn 


b 
Al eg 
DOA 
od 
~] 


™ 
gy 
wv 
by 
put 
~ 
es) 
7 
se) 
a 


<| 
tal © 
rj 


rd] Od} KI 

me] Ol) 

ae rears 

poe 
bo 


nS 
J 


ar asl 
R 16 
Es > a 
[4 | YG 
me | is | GY | 
[44 —~«|~Y-BR_+it 
SPAR 
ey 
a 
2 
CS 47 
14 


* Stencil lead designations on fanning strip. 


TRIE 
Dl <<] W) <] 2) <4 9) <4] BS 21 
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TABLE F 
CONNECTIONS FOR 66E3-25 CONNECTING BLOCK 


66E3-25 66E3-25 
TERM NO. PIN NO. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Page 25 


SECTION 463-341-100 


STABLE Gé¢ 


POWER CONNECTIONS 


INPUT* 69G APP MTG 604A1 PANEL 604B PANEL 615A PANEL 
VOLTAGE (NOTE 1) (NOTE 2) (NOTE 3) (NOTE 4) 


INPUT —24V 
INPUT —48V 
INPUT —GRD 


Notes: 
1. Terminals on 66B4-25 connecting block, connect as shown in 
Fig. 5. 


2. Terminals on terminal strip TSA on rear of 604A1 panel. 


3. Terminals on rear of 604B panel are stamped as shown. Position 
option straps for —24V or —48V. 


4. Terminals on 66T1 connecting block. 
* 48 volts not used with 102 IUs. 


TABLE H 
604A-TYPE PANEL FUSE POSIGNMENT 


* Fuses are 70G 1/2-ampere. 
+ Plug. No. 5 dedicated to one-way incoming 
trunks not used in this application. 
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TABLE | 
604B/C PANEL FUSE ASSIGNMENT 


+105V (Note) - J1A thru J14A 


—WAthruJ5sA 
J6A thru J1OA 
J11A thru J14A 


Note: +105V and —48V not used in this 
application. 

* 70F Fuse 1/4 Ampere. 

+ 70G Fuse 1/2 Ampere. 

+ 70A Fuse 1-1/3 Ampere. 
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DTABLE J@ 


CONNECTIONS FOR PLUG P1 — 615A PANEL 


LEAD PLUG P1 LEAD 
DESIG PIN NO. COLOR 


SPARE 
SPARE 


615A PANEL 
Tae] rw [orien 
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Page 28 
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STABLE K¢ 


615A PANEL FUSE ASSIGNMENT 


Tvernat [weno | ronstveoron | 

a 
er Te 
[rans [ret eran 


* 246 Fuse, 1/2 ampere. 


+ Unused in this application. 


®TABLE L¢ 


CO OR PBX TRUNK 
CONNECTIONS — 615A PANEL 


66T1 CONNECTING 
LEAD DESIGNATION BLOCK TERMINAL 
TRK 1 ae 


BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-341-101 
Issue 4, June 1977 


PROTECTIVE CONNECTING ARRANGEMENTS 
STP AND C2F 


1. GENERAL 


1.01 This section contains identification, installation, 

connection, operation, and maintenance 
information for Protective Connecting Arrangements 
(PCAs) STP and C2F using the 120-type interconnecting 
unit (IU). 


1.02 This section is reissued to: 


e Rate the 120B IU MD, now replaced by 
the 120C (Fig. 1) 


e Change Fig. 7 and 8 to include circuitry 
for improved lightning protection 


e Add Fig. 9 (schematic of 120C) 


e Show that de power for the 120-type IU 
must always be talk battery 


e Rate the 604B panel MD. (Information 
required for servicing existing installations 
of the 604B is retained.) 


1.03 The size of the initial installation and the 
expected growth should be the determining 
factors in selecting the mounting arrangement. 


e Use a 615A panel for one to three circuits. 
If it appears growth will not exceed six 
circuits, a second 615A panel can be added. 


e Use a 604C panel if it appears the growth 
will be greater than six circuits. (If the 
604C is to be used with a -48V supply 
instead of -24V, a 21A apparatus unit must 
be attached and wired to it.)4¢ 


e The 69G apparatus mounting is recommended 
only where mountings are already in place 
and an additional circuit is required, or as 
a direct replacement for maintenance reasons. 
Information on the 69G apparatus mounting 


is limited to that required for additions and 
maintenance. 


1.04 A copy of the Technical Reference covering 

this interface specification can be obtained 
from the local Telephone Company Business Office 
or the Marketing Representative. 


1.05 This issue of the section is based on the 
following drawings: 


bCD- and SD-69646-01, Issue 10B—120A(MD), 
120B(MD), and 120C IU¢ 


CD- and SD-69599-01, Issue 2A—69G Apparatus 
Mounting. 


If this section is to be used with equipment or 
apparatus reflecting later issues of the drawings, 
reference should be made to the CDs and SDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 


2. IDENTIFICATION 
PURPOSE 


2.01 PCA STP provides a means for automatically 

connecting CP voice terminal equipment to 
a telephone company CO/PBX line. PCA STP 
provides a 2-wire interface, locally generated ringing 
signal, and 24-volt talking battery to the CPE. In 
addition, it permits CP dial pulse or tone address 
signaling. It is typically used for CP key telephone 
systems. 


2.02 PCA C2F provides a means for automatically 

connecting CP voice terminal equipment to 
the telecommunications network. PCA C2F provides 
a 2-wire interface, locally generated ringing signal, 
and 48-volt talking battery to the CPE. In addition, 
it permits dial service using CP dial pulse or tone 
address signaling. It is typically used for connecting 


NOTICE 
Not for use or disclosure outside the 
Bell System except under written agreement 


Printed in U.S.A. 
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Fig. 1—120C Interconnecting Unit 


a telephone company PBX to an off-premise extension 
using CP facilities and telephone. 


ORDERING GUIDE 
(a) Basic Unit 


e Unit, Interconnecting, 9120C@ —one per 
PCA STP or C2F (Fig. 1). 


Note: Any 120-type IU can be used with 
PCA STP, but a $120B(MD) or 120C@ is always 
required with PCA C2F. 


(b) Associated Apparatus (Order Separately) 


Note 1: If a 28-inch rack is not available 
on customer premises, provide a 16C apparatus 
mounting (for 615A panel) or an ED-91180-72, 
Group 21 apparatus cabinet (for 604C panel). 


Note 2: Order the following apparatus as 
required on the basis that PCA STP will 
require -24 talk battery@ volts only and 
PCA C2F will require -48 $talk battery@ volts 
only. 
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e Panel, 604C—one per fourteen [Us, -24V 
supply 


e Unit, Apparatus, 21A—one per 604C panel 
to convert panel to -48V supply 


e Panel, 615A—one per three [Us (-24V or 
-48V supply) 


e Bracket, 99B—one per three 615A panels 
e Cable, Connecting, A25B—one per 615A 
panel; one to four per 604C panel (see Fig. 3) 


e Block, Connecting, 66M1-50—as required 
e Block, Connecting, 66B4-25—as required 


Note: Other blocks may be used when 
specified by local engineering. 


e Clip, Bridging, B—as required, 25 per 
package 


e }Power source(s) with talk battery and +105V 
ringing supply—locally engineered and installed 
when existing PBX power supply is insufficient: 


STP—A 20- or 30-type power unit (-24V 
talk battery and ringing supply) 


C2F—A KS-15620,L22 rectifier (-48V talk 
battery) and a 20C2 power unit (ringing 
only)¢ 

e Protector, KS-20944, List 1 (-24V) for STP 
or List 2 (-48V) for C2F—one required 
when CP de power supply is used. 

(c) Replaceable Components 

For 604B (MD) and 604C Panels: 

e Fuse, 70F, 1/4 ampere—13 per panel 

e Fuse, 70A, 1-1/3 amperes—3 per panel 

e Fuse, 70G, 1/2 ampere—2 per panel 


e Indicator, 17C-49, or equivalent—for optional 
fuse alarm. 


For 615A Panel: 
e Fuse, 24E, 1/2 ampere—8 per panel. 

DESIGN FEATURES 
2.03 The 120-type IU provides voice frequency 

coupling between Bell System telecommunications 
network and CPE and off-hook supervision and 
rotary dial pulsing or tone address signaling from 
CPE. 


Other features are listed below: 


e Limits excessive signal levels on the 
transmission leads from the CPE. 


e Provides de talk battery to the CPE. 
e Current drains are as follows: 


Maximum-—-0.046 ampere at 20 volts de, or 
0.0938 ampere at 45 volts de 


Typical—0.045 ampere at 24 volts de, or 
0.055 ampere at 48 volts de. 
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e Maximum external CP conductor loop when 
connected to CT and CR is 200 ohms for 
STP or 1800 ohms for C2F. 


e Maximum of two CP high impedance bringers 
or ringing bridges@ can be connected to CT 
and CR. 


e 120B(MD) or 120C IU is immune to a 
maximum 60-Hz induced longitudinal voltage 
of 35 volts RMS. The 120A (MD) does not 
have this capability and should not be used 
for PCA C2F. 


2.04 Refer to the following sections for design 
features and detailed information on associated 
apparatus: 


e 463-300-102—604B and 604C Panel 

e 463-300-104—615A Panel 

e 463-300-109—KS-20944 Protector. 
3. INSTALLATION AND CONNECTIONS 


Note: All wiring should be completed and 
IUs installed in panels before applying power 
to panel to prevent damage to IU components. 


69G Apparatus Mounting 


3.01 The 69G apparatus mounting should only be 

used to add a circuit at installations where 
mountings are already in place. Refer to Fig. 2 
for connections. For new installations, the 615A 
panel is recommended. 


3.02 Separate fuses must be provided locally for 

each mounting. Use a 24K, 1/2-ampere fuse 
in a 201A KTU, or equivalent, and connect power 
as shown in Table F. Typical current drain for a 
120-type IU is 0.045 ampere at 24 volts and 0.055 
ampere at 48 volts de. 


604C Panel 


3.03 Mount the 604C panel on a 23-inch relay 

rack or in an ED-91180-72, Group 21 equipment 
cabinet. Up to three panels may be mounted in 
the cabinet if the power supply is externally mounted 
and the drawing holder clips on the lower half of 
the cover are removed. The cabinet will also 
accommodate two panels and a 30-type power 
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69G APP MTG 


Pea ae gpa TN 
120-TYPE  QI4A 
IU 


CONN 
A AND B 
PIN NO. 


LOWER (L) LOWER 


AMPHENOL A258 CABLES 


CONN CABLE ere) 
Ae eee 16 
kisses Sle hee 
Be $ce255 $6 a 
A35>———> 6 Sooner 
A) ee ey een 
Y-BR 


NOTES: 


|. INSULATE AND STORE SPARE LEADS. 

2. B BRIDGING CLIPS OR WIRE STRAPS. 

3. MULTIPLE TO OTHER CIRCUITS. 

4. PROVIDE OPTIONS AS SHOWN ON FIG. 7 
OR 8. 


CONNECTING 


66M1-50° 


— 6684-25 INTERFACE 
COMM BLK CON BLK 


BC 


TO CP 
EQUIPMENT 


Va / 


(NOTE 2) 
CINCH NO. | 


| -48V OR -24V 
POWER SUPPLY 
(OR PROTECTOR) 


. -24v(W) 
“(NOTE 4) 
2 i TO CO OR PBX 


As 


W) —24V OPERATION. SEE OPTION STRAPPING, FIG.7 OR 8 (STP) 
® —48V OPERATION. SEE OPTION STRAPPING, FIG. 8(C2F) 


Fig. 2—Connection Diagram, 120-Type IU in 69G Apparatus Mounting 


supply internally. Ground the relay rack or 
equipment cabinet separately. 


3.04 All connections, except power supply, are 

made to the panels through the four plugs 
on the rear of the panel. The wiring arrangement 
requires that an A25B connector cable be used in 
Pl (top plug). Any of the cable combinations 
shown on Fig. 3 can be used to connect P2, P38, 
and P4. 


3.05 Wire the panel as follows: 


(a) Connect the connector end of an A25B 

connector cable to Pl. Route to terminating 
point for incoming CO/PBX lines and terminate 
T and R leads per Table A. 


(b) Plug desired connector cables to P2, P3, 


and P4, and terminate raw ends on 66M1-50 
interface block (Fig. 5). Only the CT and CR 
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leads are terminated as shown in Table B unless 
the optional fuse alarm is also provided. Insulate 
and store all spare leads. 


Nete: Each circuit should be tagged or 
otherwise identified at the interface block for 
subsequent trouble testing and reporting. 


(c) All power supply leads are connected to the 

terminal board on the rear of the panel per 
Table G. Position the power option straps for 
the proper voltage being supplied. Refer to 4.06 
for information on power options. 


615A Panel 


3.06 Mount the 615A panel on*a 23-inch relay 

rack or in a 16C apparatus mounting. When 
a 16C mounting is used, a 99B bracket is required 
and the center mounting bar must be removed 
before the panel can be mounted. 


POWER SUPPLY 
OR PROTECTOR 


604B/604C PANEL 


120-TYPE INTCON UNIT 


4 
ai 
« 


CT, CR 


A25B CONN CABLE 


21A APP. UNIT 
REQUIRED WITH 
604C FOR —48V 


-24V, -48V, RS, GRD 
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66MI-SO CONN BLOCK 


CT, CR 
TO CPE 


INSTALLED 
BY CUSTOMER 


1~75A 
I-SOA AND 1-258 
3-258 CONN CABLE 


TO CO/PBX LINE 


Fig. 3—BBlock Diagram, PCA STP or C2F Using 604-Type Panel¢ 


3.07 Leads CT and CR are multipled, both in 

plug Pl and in the 66T1 connecting block, 
so connections can be made by either of the following 
methods (Fig. 4): 


(a) Connect the connector end of an A25B 

connector cable to Pl and terminate the 
raw end on the 66M1-50 interface block (Fig. 5). 
Only leads CT and CR need be terminated 
(Table D). Insulate and store all spare leads. 


or 


(b) Terminate one end of a 6-pair IW cable on 

the 66T1 connecting block on rear of panel, 
terminating only CT and CR (Table D). Insulate 
and store all spare leads. The other end of 
the cable is terminated on the interface block. 


Note: Each circuit should be tagged or 
otherwise identified at the interface block for 
subsequent trouble testing and reporting. 


3.08 The T and R leads of the CO/PBX lines are 

supplied to the panel through a separate 
IW cable or jumpers between the incoming termination 
point and the 66T1 connecting block. Connect as 
shown in Table C. 


3.09 All power supply leads are brought to the 

66T1 block and terminated per Table G. 
Provision is made for either -24V or -48V operation 
of the 615A panel. With either type operation, 
+105V must be supplied on the RS lead. Refer 
to 4.06 for information on power options.4 


120-Type Interconnecting Unit 


3.10 Before installing a 120-type IU in a panel 

or apparatus mounting, install the proper 
straps as shown on Fig. 7, 8, or 9. Use bare wire 
for strapping and check continuity after placing. 


3.11. The IUs should be installed in the panels in 


the proper sequence. For the 615A panel, 
this sequence is from left to right. For the 604B 
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POWER SUPPLY 


120-TYPE INTCON UNIT OR PROTECTOR 


6ISA PANEL 


66MI-50 
CONN BLK 


TO CO/PBX LINE 


INSTALLED 
BY CUSTOMER 


eek TO CPE 


Fig. 4—Block Diagram, PCA STP or C2F Using 615A Panel 


(MD) and 604C panels, install trunks in the order 
shown in Table A. 


Note: On earlier production of the 604B 
panels, the position number was stamped 
on the designation strip locking bar. On 
current production of the 604B and the 604C 
panels, the trunk number is stamped on the 
bar. 


3.12 When installing the 120-type IU, position 

the IU in the guide grooves of the panel 
and slide the unit in until it is properly seated in 
the mating connectors. When units are installed, 
lower the designation strip locking bar to hold the 
[Us in place. : 


3.13 When installation work is complete, perform 
the tests outlined in Part 5. 


KS-20944 Protector 


3.14 When CP equipment provides the de power 

for the 120-type IU, the KS-20944 protector 
must be mounted externally and wired to the 
power supply terminals of the 604C or 615A panel. 


3.15 Connect as shown in Fig. 6 following local 

wiring instructions. The customer must 
connect his power supply to the red (+) and black 
(-) 14-gauge leads extending from the unit. 
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Warning: Voltage will be present on 
terminal 1 of circuit breakers. Check 
for correct polarity and ground before 
closing switch. 


Fuse Alarm Indicator (Optional) 


3.16 Install a 17C lamp indicator at a location 

agreeable with the customer and connect to 
leads specified in Table B. Install an M1 lamp 
(48V) under the red lens and an A8 lamp (24V) 
under the green lens. 


4. OPERATION 
PCA STP (120A, B, OR C IU) 
Incoming Call 


4.01 Ringing from the CO or PBX line on the 

T and R leads will operate the R relay 
which in turn operates the Rl relay. Operation 
of these relays connects local ringing from the RS 
lead to the CR lead and short-circuits the windings 
of talk battery inductor Ll. Relays R and Rl 
follow the CO/PBX ringing cycle. 


4.02 When the CP station goes off-hook, relay 

DP operates, which connects transformer 
Tl to the T and R leads to trip ringing on the 
CO/PBX line and operates the L relay from battery 
and ground. If the CP station went off-hook 
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CIRCUIT 


CUSTOMER NUMBER 
SIDE 


TELEPHONE 
COMPANY SIDE 


B BRIDGING CLIP 


NOTE: CIRCUITS SHOULD BE TAGGED OR 
OTHERWISE IDENTIFIED SO THAT THE 
CUSTOMER CAN REPORT TROUBLE BY 


CIRCUIT NUMBER. 


Fig. 5—66MI1-50 Interface Connecting Block 
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TO _Y eK) 
BELL SYSTEM Man 
CONNECTING ARRANGEMENT| _—— _(R) 

DC POWER LEADS ~7T 


NO. 14 AWG (OR NO.10 AWG) WIRE 
b—— PAIRED RED AND BLACK 


(CURRENT 
BREAKER ) 


(VOLTAGE 
BREAKER ) 


NOTE: 


KS-20944 LI FOR 24 VOLT AT 15 AMP 
KS-20944 L2 FOR 48 VOLT AT IS AMP 
KS-20944 L3 FOR 24 VOLT AT 30 AMP 
KS-20944 L4 FOR 48 VOLT AT 30 AMP 
PROTECTORS WILL TRIP IN 25 MILLISECS 
(MAXIMUM): ON DC OVERVOLTAGE OF 38 
VOLTS (24 VOLT UNIT) AND 68 VOLTS 


(CURRENT 
BREAKER ) 


2" NIPPLE 36" LEADS 
NO. 14 AWG FOR LI & L2 


NO. 10 AWG FOR L3 & L4 


TO 

CUSTOMER PROVIDED 
DC POWER 

SOURCE 


(48 VOLT UNIT), ON OVERLOAD OF 18.75 AMPERES (15 AMP UNIT) 
AND 37.5 AMPERES (30 AMP UNIT), ON REVERSED POLARITY, OR AC 
. VOLTAGE GREATER THAN 18 VOLTS, OR INCORRECT POWER SUPPLY GROUND. 


Fig. 6—Schematic Diagram—KS-20944 Protector 


during a ringing interval, operation of relay DP 
removes the ringing detector from the line, releasing 
the R and Ri relays. This in turn removes the 
local ringing supplied on the RS lead and removes 
the shunt from the Ll windings, establishing a 
transmission path between the CPE and the line 
through Tl. The local de talk path, furnished on 
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the CT and CR leads, is under control of the L 
relay so that any momentary open on the T and 
R leads will be passed on to CT and CR via the 
L relay contact. If the CPE goes off-hook during 
a silent-ringing interval, the DP relay operates to 
provide the de termination to trip ringing and 
establishes the transmission path. 


Outgoing Call 


4.03 When the CP station goes off-hook, the DP 

relay operates which closes the transmission 
path to the CO/PBX line through the T1 transformer. 
Relay L operates from CO/PBX battery and ground. 
A make contact on the L relay controls the local 
battery and ground supply (24V) on the CT and 
CR leads. If the CPE rotary pulses, the DP relay 
follows the pulses which are transmitted to the 
line. At the end of pulsing, relay DP remains 
operated. Thermistor RT1 prevents false operation 
of the ring detector from dial pulse transients on 
the line when the DP relay releases during dialing. 
If the CPE uses tone address signaling, the signals 
are transmitted through T1 to the T and R, and 
relay DP remains operated. Once established, the 
call is under control of the CPE via the CT and 
CR leads. 


Release 


4.04 When the CPE goes on-hook, relay DP 

releases which disconnects T1 and connects 
the ring detector. The CO/PBX line releases and 
the circuit is now restored to normal. 


PCA C2F (120B OR C IU) 


4.05 Circuit operation of PCA C2F is the same 

as STP except ringing and battery and 
ground (48V) on the T and R leads are supplied 
by a telephone company PBX, and an off-premises 
station is connected to the CT and CR leads through 
CP facilities. 


POWER OPTIONS 


4.06 The 120-type IU is designed to operate on 

either -24 or -48V talk battery@ de supply. 
For STP the supply must be -24V and is used for 
both circuit operation and talk battery. For C2F 
the supply must be -48V (120B or C IU only). A 
diode on the 120B or C IU is used to reduce the 
voltage to -24V for circuit operation in the 615A 
panel and 69G apparatus mounting while the -48V 
is used for talk battery. 


4.07. Provide power wiring and options depending 
on supply voltage and mounting as follows: 


(a) 69G Apparatus Mounting 


ISS 4, SECTION 463-341-101 
(1) If supply voltage is -24V, add option W 
to 120A, B, or C IU (STP only). 


(2) If supply voltage is -48V, add option X 
to 120B or C IU (C2F only). 


(3) Connect supply voltage to 66B4-25 connecting 
block (Fig. 2). 


(b) 604B (MD) Panel 

(1) If supply voltage is -24V, place option 
straps on rear of panel in upper positions 

and add option Z to 120A, B, or C IU (STP 

only). 

(2) If supply voltage is -48V, place option 
straps in lower positions and add option 

Y to 120B or C IU (C2F only). 


(3) Connect supply voltage to proper terminals 
on rear of panel. 


(c) 604C Panel, -24V Supply (STP only) 


(1) Place option straps in upper positions 
and add option Z to 120A, B, or C IU. 


(2) Connect supply voltage to -24V terminals 
on rear of panel. 


(d) 604C Panel, -48V Supply (C2F only) 
(1) Add 21A apparatus unit to 604C panel. 
(2) Connect the R-BK leads to the -24 volt 

terminals in any order and the R leads 


to the -48V terminals in any order. 


(3) Position option straps in lower positions 
and add option Y to 120B or C IU. 


(4) Connect supply voltage to -48V terminals 
on rear of panel. 


(e) 615A Panel 


(1) If supply voltage is -24V, add option Q 
to 120A, B, or C IU (STP only). 


(2) If supply voltage is -48V, add option R 
to 120B or C IU (C2F only). 
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(8) Connect supply voltage to terminals of 
connecting block on rear of panel per 
Table G. 


4.08 Refer to Fig. 7, 8, or 9 for placement of 

options on the 120-type IU. Options 
should be added before plugging IU into 
mounting and before connecting power. 
Use bare wire for strapping and check continuity 
after placing. 


KS-20944 PROTECTOR 


4.09 The KS-20944 protector is used to protect 
telephone company personnel from hazardous 
voltages when CP power is used but will not protect 
equipment from component failures (separate fuses 
are required for the 120-type IUs). The KS-20944 
circuit breaker provides a switch to disconnect dc 
power when working on interconnecting circuits. 


4.10 The KS-20944 protector consists of a de 
voltage-operated circuit breaker in series 
with a parallel resistor-diode combination connected 
across the line and two dc current-operated circuit 
breakers connected in each side of the line. The 
contacts on the breakers are connected in series 
with their own coil, and their toggles are mechanically 
coupled together. When any breaker is operated, 
all breakers will trip. The circuit breakers must 
be manually reset after tripping. If the fault is 
still on the line, the breakers cannot be reset. 


4.11 The KS-20944, List 1 (use for STP) and List 
2 (use for C2F) protectors are designed to 
trip in 25 milliseconds (maximum) on: 


e 88 volts de (List 1) or 68 volts de (List 2) 


e 18.75 amperes de (List 1 or 2) 


e Reversed de voltage or ac voltage greater 
than 18 volts 


e Incorrect ground. 


The diode and resistor combination is selected to 
adjust the tripping voltage of the voltage-operated 
circuit breaker. Refer to Section 463-300-109 for 
additional information on operation of the KS-20944 
protector. 
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CP RINGING SUPPLY 


4.12 If the customer supplies the +105V ringing 

voltage, furnish a 6-foot length of KS-15148 
cordage terminated in a KS-8585, List 15 plug. 
The other end of the cordage is terminated per 
Table G. If terminated on a clip-type terminal, 
the connection must be soldered. The customer 
must furnish a Cinch No. S-302-CCT socket and 
extend the wiring to his ringing voltage power 
supply. 


FUSE ALARM INDICATOR CIRCUIT 


4.13 Leads have been provided on plug P8 of 

the 604C panel to provide voltage for operating 
an optional attendant alarm indicator. The red 
lamp will light when a 48-volt fuse blows, and the 
green lamp will light when a 24-volt fuse blows. 
The attendant may be instructed to call Repair 
Service. 


5. MAINTENANCE 


5.01 When trouble is reported, check for blown 
fuses, loose or broken connections, and 
verify that the CO pair is good. 


5.02 Open the CT and CR leads to circuit under 

test by removing B bridging clips or wire 
straps at the 66M1-50 connecting block. To verify 
in which direction the trouble exists, perform the 
following tests: 


(a) Transmission Path: Connect a 1018A 

(or equivalent) hand test set to the CT and 
CR lead on the telephone company side of the 
66M1-50 connecting block (avoid shorting CT 
and CR). Operate the TALK-MON switch of 
the test set to the TALK position. This will 
cause the 120-type IU to operate cutting through 
the transmission path, and dial tone will be heard 
on the hand test set. 


(b) Outgoing Call (Rotary Dial): After 
receiving dial tone, dial the local test desk 
number using the 1013A hand test set and 
arrange to have a call returned to the number 
associated with the 120-type IU under test. 
Operate the TALK-MON switch of the test set 
to the MON position and wait for the return 
call. | 
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(c) Incoming Call (Rotary Dial): When 

the local test desk calls back, ringing will 
be heard on the hand test set. Answer the call 
by operating the TALK-MON switch to the TALK 
position and verify that ringing has been tripped 
and transmission is satisfactory. Disconnect by 
removing the hand test set from the CT and 
CR terminals. 


(d) Outgoing Call (Tone Address Signaling): 


Connect the mounting cord of a 2500D (or 
equivalent) telephone set using 161A adapters 
as follows: 


e (G) and (Y) cord leads to CT 
e (R) cord lead to CR. 


Go off-hook. This will cause the 120-type IU to 
operate cutting through the transmission path and 
dial tone should be heard on the 2500D station 
set. Dial the test desk number using the 2500D 
and arrange to have a call returned to the number 
associated with the 120-type IU under test. Go 
on-hook and wait for the return call. 


(e) Incoming Call (Tone Address Signaling): 


When the local test desk calls back, ringing 
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will be heard on the station set. Answer the 
call and verify that ringing has been tripped 
and transmission is satisfactory. Disconnect by 
going on-hook and remove the station set from 
the CT and CR terminals. 


5.03 When trouble is suspected in the 120-type 
IU, exchange it with another unit known to 
be functioning properly. | 


5.04 If tests are satisfactory, remove all test 

connections and restore circuit to normal by 
replacing B bridging clips on the 66M1-50 interface 
connecting block. Follow local reporting procedures 
for trouble in CPE. 


Do not attempt any tests or repairs 
to the customer-provided equipment. 


5.05 When in the judgment of repair personnel 

the trouble is located in the CPE, the Repair 
Service Bureau should be notified so that proper 
Maintenance of Service Charge billing can be initiated 
as outlined in Section 660-101-312 entitled Maintenance 
of Service Charge on Services with Customer-Provided 
Equipment (CPE). 
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TABLE A 
CONNECTIONS FOR PLUG 1—604B OR 604C PANEL 
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* Stencil lead designations on fanning strip. 
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TABLE B 
CONNECTIONS FOR PLUGS 2, 3, AND 4—-604B OR 604C PANEL 


TRUNK LEAD* 
NO. DESIG 
CT ee W-BL 
CR BL-W 
CT a R-BL 
CR BL-R 
CT 36 BK-BL 
CR 11 BL-BK 
CT 41 Y-BL 
CR 16 BL-Y 
CT 46 V-BL 
CR 21 BL-V 1 


66M1-50t 
CONN BLK 
ROW NO. 


Ne 


mm W& 


or on 


on 


oo 


CONNECTIONS FOR PLUG 3 


[sav | Fara) | rans | ao | ver |: 
[av [orp [| a | mi ry 


CONNECTIONS FOR PLUG 4 


* Stencil lead designations on fanning strip. 
+ Insulate and store spare leads. 
£ Optional attendant alarm No. 17 Indicator. 
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TABLE C 


LINE CONNECTIONS TO 615A PANEL 


| tsaPANEL PANEL 
LEAD 
COLOR 

DESIGNATION 66T1 peRireON 

CONN. BLOCK 

Car 
Trunk 1 J1A/J1IB 

= [| 


JZA/J2B 


J3A/J3B 


TABLE D 


LEADS TO CPE—615A PANEL 


| GISAPANEL 
6 PAIR 
IW CABLE 66T1 
a 
J1A/J1B 
c 
s 
Trunk 2 : JZA/J2ZB 
cx 
J3A/J3B 


Note: Connections to the CPE can be made either through an A25B connector cable 
in Pl or by terminating a 6-pair IW cable on the 66T1 connecting block. See Fig. 4. 


A25B 
CONN. CABLE 


LEAD 
DESIGNATION 
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TABLE E 


604B OR 604C PANEL FUSE ASSIGNMENT 


+105V J1A thru J14A 


F16¢ J1A thru J5A 
F17¢ J6A thru J10A 
F18¢ J11A thru J14A 


*—48V used for talk battery to CP equipment only 
+ 7OF fuses 1/4 Ampere 

t 70A fuses 1-1/3 Ampere 

§ 70G fuses 1/2 Ampere 
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®TABLE F4@ 


615A PANEL FUSE ASSIGNMENT 


VOLTAGE ced PANEL POSITION 


Talk Bat. JIA 
—24V 23 J2ZA 
(STP Only) F3 J3A 


Talk Bat. 
—48V 
(C2F Only) 


J1A 
F5 J2A 
F6 J3A 


JIA, J2A,J3A 


* 24E fuse, 1/2 ampere 
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STABLE G@ 


POWER CONNECTIONS 
INPUT 69G APP MTG 604B PANEL 615A PANEL 
VOLTAGE (NOTE 1) (NOTE 2) (NOTE 3) 
—24V 5 Input —24V D2 
Talk Bat. 
—48V D Input —48V D10 
Talk Bat.* (Note 4) | 
GRD 4 Input GRD D4 (24V) 
D12 (48V) 
4 


+105V RING SIG + | pe | 


Note 1: Terminals on 66B4-25 connecting block. 


Note 2: Terminals on rear of panel stamped as shown. 
Position option straps for —24V or —48V. 


Note 3: Terminals on 66T1 connecting block. 


Note 4: Remove 24V fuses on 615A panel when powering 
120B IU from —48V. 


* KS-15620, L22 rectifier is suitable for talk battery supply. 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-341-102 
Issue 1, April 1974 


VOICE CONNECTING ARRANGEMENT FTP 


1. GENERAL 


1.01 This section provides identification, installation, 

operation, maintenance, and connecting 
information for Voice Connecting Arrangement 
FTP. The 388A voice coupler (Fig. 1) is used to 
implement Voice Connecting Arrangement FTP. 
This arrangement provides a “high-fidelity” 
connection (see note) between a customer-provided 
(CP) music or information source and the music-on-hold 
circuit and/or the paging amplifier circuit in a Bell 
System 7A or 14A Communication System. 


Note: The 3 dB bandwidth of the 33A voice 
coupler is from 100 Hz to 20 kHz. 


1.02 This issue of the section is based on the 
following drawing: 


SD-69911-01 Issue 1—338A Voice Coupler 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing, 
reference should be made to the SD to determine 
the extent of the changes and the manner in which 
the section may be affected. 


2. IDENTIFICATION 
PURPOSE 


e To provide a“high-fidelity” connection between 
a CP music or information source and the 
music-on-hold circuit(s) and/or the paging 
amplifier circuit in the 7A or 14A Communication 
System for the music-on-hold feature and/or 
background music over the paging speakers 
when the paging circuit is not in use. 


e To limit excessive levels from customer-provided 
equipment (CPE) and to provide protection 
for personnel against hazardous voltages. 


Note: The output of the CP music source 
must provide AC coupling only—thus blocking 
all direct current to the input terminals of 
the 383A voice coupler. 


APPLICATION 


e 7A and 14A Communication System — 


ORDERING GUIDE 


e Coupler, Voice, 383A (order as required—see 
note) 


Note: One 338A voice coupler will accommodate 
a maximum of two 451A music-on-hold circuits 
and three 457C paging amplifier circuits. The 
7A Communication System may be equipped 
with either zero or one music-on-hold circuit 
and either zero or one paging amplifier circuit; 
the 14A Communication System may be equipped 
with from zero to two music-on-hold circuits 
and from zero to three paging amplifier 
circuits. 


e Wire, ‘“G” station, or equivalent (for cabling 
from the 33A voice coupler to the 7A or 
14A Communication System) 


Replaceable Components 


e Fuse, 35P (3/4 ampere—two per 33A voice 
coupler) 


e Assembly, Cover, 841224751 
e Guard, 841223696 
DESIGN FEATURES 


e Approximate dimensions—4 by 2-3/4 by 2 
inches 


e Provides de isolation between 457C paging 
amplifier circuit and CPE 


e Mounts on any flat surface 


e Provides 8-ohm nominal input impedance to 
CP music or information source 


e Limits input level from CP music or 
information source to one watt 


e Provides level adjust control between CP 
music or information source and 457C paging 
amplifier circuit 


© American Telephone and Telegraph Company, 1974 


Printed in U.S.A. 
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SECTION 463-341-102 


BELL SYSTEM 
TERMINATION 


LEVEL 
ADJUST 


{MPORTANT- 


INSTALL FUSES 
WITH SPRING IN 


POSITION SHOWN 


DRESS BELL SYSTEM 


CUSTOMER 
WIRING THROUGH SLOT 


TERMINATION 


Fig. 1—33A Voice Coupler, with Cover and Fuse Guard Removed 


e Has a passband extending from 100 Hz to 
20 kHz at the half-power points 


e Provides fused protection (3/4 ampere) 
between CPE and Telephone Company 
equipment 


e Shorts primary winding of T1 to ground 
when fuses blow, to protect Telephone 
Company equipment—see Fig. 2 


e Provides screw terminals for connections to 
the CP music or information source and 
Telephone Company equipment. 


3. INSTALLATION AND CONNECTIONS 


3.01. The 383A voice coupler will mount on any 

flat surface. A backboard is not required 
unless mounting on a damp surface or when a 
backboard will facilitate mounting. 


3.02 The voice coupler should be mounted as 

near as possible to the KSU in the 7A or 
14A Communication System. If the installation is 
such that the distance between the CPE and the 
KSU is excessive, the longer leads should be the 
CP wiring between the CPE and the voice coupler 
(see Fig. 2). The length of these leads should be 
determined by the customer; the loop resistance 
of these leads should not exceed 50 ohms. 


i 33A VOICE COUPLER | CUSTOMER= 
| | PROVIDED 
TO KEY = GRD G | MUSIC OR 
SYSTEM ——_t—o—! ‘ 
GROUND FI ee 
| 35P 1 | cT 
TO BELL SYSTEM! TO 457C KTU 
7A OR 4A (PAGING 
COMMUN | CAT 1 ON AMPLIFIER CKT) ae 
SYSTEM 


TO 451A KTU 
(MUS |C-ON-HOLD 
CIRCUIT) 
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3.03 Install and connect the voice coupler as 
follows: 


(1) Remove the cover from the coupler. 


(2) Using two locally provided screws, mount 

the coupler on the designated surface. Two 
keyhole slots are provided in the base for mounting 
the coupler. 


(3) Make connections from the screw terminals 

on the coupler, using “G” station wiring or 
equivalent, to the 7A or 14A Communication 
System, as shown in Fig. 2. Dress the wiring 
through the slot in the side of the coupler—see 
Fig. 1. 


(4) Ascertain that the fuses are installed with 
the spring in the position shown in Fig. 1. 


(5) Replace cover. 


(6) Have the customer make connections from 
his music or information source to the screw 
terminals provided on the coupler. 


THIS WIRING 
PROVIDED AND 
INSTALLED 

BY CUSTOMER 


Fig. 2—Connections—Voice Connecting Arrangement FTP 
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SECTION 463-341-102 


Adjustment at Time of Installation 


3.04 When the 338A voice coupler has been installed 
and connected and customer connections have 
been made, adjust the coupler as follows: © 


(1) Rotate the level adjust potentiometer to the 
full CCW position. 


(2) Place a call to a 7A or 14A station which 
is associated with the coupler being adjusted. 


(3) Answer the call and place it on hold. 


(4) Have the customer adjust his music or 
information source for a comfortable listening 
level at the held station. 


(5) Disconnect call. 


(6) Dial paging code and adjust potentiometer 
on each paging speaker for desired volume 
while paging in a normal voice. 


(7) Disconnect 


(8) Have the customer rotate the level adjust 

potentiometer on the coupler to the setting 
which provides the desired level of background 
music. 


3.05 When paging and music-on-hold is provided 

and background music is not required, the 
level adjust potentiometer should remain in the 
extreme CCW position. 


4. OPERATION 
Music-on-Hold 


4.01 When an incoming call to a 7A or 14A 

Communication System, equipped with the 
music-on-hold feature, is answered and placed on 
hold, the 383A voice coupler provides a transmission 
path between the CP music or information source 
and the key telephone equipment associated with 
the station on hold. 


Paging Feature with Background Music 
4.02 In a 7A or 14A Communication System 
equipped with the paging feature, background 


music can be applied over the paging speakers 
when the system is not being used for paging. - 
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The paging feature takes precedence over the CP 
source and temporarily cuts it off; it is reconnected 


automatically when paging is completed. When 


background music is provided, the 33A voice coupler 
provides a transmission path between the CP music 
or information source and the key telephone 
equipment associated with the paging zones. 


4.03 If the CPE presents excessive signal levels 

or foreign voltages to the connecting 
arrangement, the fuse circuit is arranged in such 
a manner that when one fuse operates it will apply 
ground to the other fuse causing it to operate and 
remove the applied voltage from the connecting 
arrangement. 


5. MAINTENANCE 


Before replacing blown fuses or 
attempting any maintenance on the 
33A voice coupler, check for hazardous 
voltages between terminals 1 and 2, 1 
and G, and 2 and G. 


5.01 When trouble is reported, check for blown 
fuses and loose or broken connections at 
the 383A voice coupler. 


5.02 Remove customer connections to terminals 1 
and 2 and Telephone Company connections 

to terminals 3, 4, 5, and 6 of the voice coupler. 

Make the following resistance measurements: 


BETWEEN TERMINALS RESISTANCE 
1 and 2 approx. 1 ohm 
1 and 3 0 
2 and 4 0 
1 and 5 open 
2 and 6 open 

any terminal and G open 


5 and 6 variable between 0 and 46 ohms 


with level adjust pot. 


5.03 When trouble is indicated in the 33A voice 
coupler, exchange it with a coupler known 
to be working properly. 


ISS 1, SECTION 463-341-102 


5.04 When in the repairman’s judgment the 

trouble is located in the CPE, the Repair 
Service Bureau should be notified so that proper 
Maintenance of Service Charge billing can be irlitiated 
as outlined in Section 660-101-312 entitled Maintenance 
of Service Charge on Services With Customer-Provided 
Equipment (CPE). 


Bz Do not attempt any tests or repairs 
to the CPE. 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 


SECTION 463-341-103 
Issue 1, January 1976 


PROTECTIVE CONNECTING ARRANGEMENT FTM 


1. GENERAL 


1.01 This section provides identification, installation, 

operation, maintenance, and connection 
information for the 451B key telephone unit (KTU) 
(Fig. 1) and Protective Connecting Arrangement 
(PCA) FTM. The 34A voice coupler is used to 
implement PCA FTM. This PCA provides a 
connection between a customer-provided (CP) music 
or information source and the music-on-hold circuit 
(451B KTU) in a telephone company 1A2 Key 
Telephone System (KTS). 


1.02 Whenever this section is reissued, the reason 
for reissue will be listed in this paragraph. 


1.03 If a copy of the Technical Reference which 
covers this Interface Specification is needed, 


the customer can obtain a copy from the local 
Telephone Company Business Office or the Marketing 
Representative. 


1.04 This issue of the section is based on the 
following drawings: 


SD-69922-01, Issue 1—Audio Features 


SD-69911-01, Issue 2—33- and 34-Type Voice 
Couplers. 


If this section is to be used with equipment or 
apparatus reflecting later issue(s) of these drawings, 
reference should be made to the SDs to determine 
the extent of the changes and the manner in which 
the section may be affected. 


FRONT VIEW 


SIDE VIEW 


Fig. 1—451B KTU 


NOTICE 


Not for use or disclosure outside the 


Bell System except under written agreement 


Printed in U.S.A. 
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2. IDENTIFICATION 
2.01 Purpose 


e To provide a connection for music-on-hold 
between CO/PBX lines and a CP music or 
information source which does not require 
a start signal 


e To limit excessive levels from customer-provided 
equipment (CPE) and to provide protection 
for telephone company personnel from 
hazardous voltage. 

2.02 Application 

e 1A2 Key Telephone System 

e 7A and 14A Communication Systems 

Note: When music is to be applied to both 

the music-on-hold and paging amplifier circuits 

in the 7A (570A KSU) or 14A (580A KSU) 

Communication System, refer to PCA FTP 

(Section 468-341-102). For application with 

1A and 1A1 KTS or if start signal is required, 

refer to PCA LVH (Section 463-311-105). 

2.03 Ordering Guide 


(a) Basic Units: 


e Unit, Telephone, Key, 451B (one per up to 
7 CO/PBX lines) | 


e Coupler, Voice, 34A (one per system). 
(b) Replaceable Components: 


e Fuse, 35P (3/4 ampere—2 required per 34A 
voice coupler) 


e 818659492 (P86E949) Cover (34A voice 
coupler) 


e@ 841228696 Guard (fuse guard—34A voice 
coupler). 


(c) Associated Equipment: 


See Table A. 


2.04 Design Features 


é 
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(a) 451B KTU 
e Provides a connection for music to be 
impressed on a CO/PBX line when the line 
is placed on hold 


e One 451B KTU provides a music source for 
up to 7 CO/PBX lines 


e Requires mounting arrangement for a 4-inch, 
40-pin KTU. 


(b) 34A Voice Coupler 


e Approximate dimensions: 4 inches high by 
2-3/4 inches deep by 2 inches wide 


e Mounts on any flat surface 


e Provides 8-ohm nominal input impedance to 
CP music or information source 


e Limits excessive input level from CP music 
or information source 


e Provides fused protection (3/4 ampere) 
between CPE and telephone company 
equipment 7 


e Provides screw terminals for connection to 


CP music or information source and telephone 
company equipment. 


3. INSTALLATION 


3.01. Select a location close to the CP music or 


information source and mount the 34A voice 
coupler (Fig. 2). One 34A voice coupler will 
accommodate all the 451B KTUs in a system. 


3.02 Select the proper mounting for the 451B 

KTU from Table A and install at easily 
accessible location close to the key telephone 
equipment. The 451B KTU does not require any 
battery supply to operate. 


4. CONNECTIONS 


4.01 Cable the leads T1(CO), R1(CO), T1(STA), 

R1(STA), etc, of the 451B KTU as pairs to 
the appropriate connecting block associated with 
the CO-STA connections of the 400D KTU. 


REMOVE TO 
REPLACE FUSES 


3 (CTI) 


“es 
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4 (CRI) GROUND 


(CR) 2 


(CT) | 


Fig. 2—34A Voice Coupler 


4.02 Considering the first circuit as typical of all 
seven circuits of the 451B, install the 
music-on-hold circuit as follows: 


(1) At the designated connecting block, connect 

the T1(CO) and R1(CO) leads of the 451B 
KTU to the T(CO) and R(CO) leads of the first 
400D KTU. 


(2) Connect the T1(STA) and R1(STA) leads of 
the 451B to the T(STA) and R(STA) leads 
of the first 400D KTU. 


(3) Proceed to T2(CO), R2(CO), T2(STA), R2(STA) 
and continue until desired CO/PBX lines 
have been terminated through the 451B KTU. 


(4) Wire leads associated with pins 35 and 36 

(Fig. 3) of the jack(s) containing 451B KTUs 
to spare terminals in cross-connect field and 
label CT1 and CR1. 


Note: This wiring arrangement, in conjunction 
with the 451B KTU circuitry, connects the 
music-on-hold input across the R(CO) to R(STA) 
side of the 400-type KTU. The tip side of 


the line is run with the ring and connected 
together on the 451B to maintain circuit 
balance. 


4.03 Cross-connect terminals 3 and 4 of the 34A 

voice coupler to the CT1 (pin 35) and CR1l 
(pin 36) of the 451B KTU. Cross-connect terminal 
G of 34A voice coupler to an approved circuit 
ground connection. 


4.04 When all wiring is complete, insert 451B 
KTU(s) in proper jack and lock in place, 
depending on mounting arrangement. 


4.05 The customer is required to provide the 

wiring (CT and CR) between screw terminals 
1 and 2 of the 34A voice coupler and the CP music 
or information source. 


Caution: The output of the CP music 
source must furnish ac coupling only, thus 
blocking all direct current to the input 
terminals of the 34A voice coupler. 
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SECTION 463-341-103 — 


TABLE A 


MOUNTING INFORMATION FOR 451B KTU 


400D MOUNTED IN 451B* MOUNTED IN | . REMARKS 


570A KSUt 
(7A COM KEY) 
(Fig. 13) 


570A KSU+ 
(7A COM KEY) 


KSU is factory-wired for cross-connecting to 34A 
voice coupler. 


580A KSU+ 
(144 COM KEY) 
(Fig. 14) | 


580A KSU+ 
(144 COM KEY) 


| KSU is factory-wired for cross-connecting to 834A 
voice coupler. 


69D Apparatus Mounting 


| 272A KTU 
(Fig. 5) 


Cross-connects made at 66-type connecting blocks used 


084-Type Panel to terminate panels. 


| 598-Type Panelt 
(Fig. 6) | 


620A Mod Panel ae ot oe Direct panel-to-panel cross-connects. 
513 KSU 
513 KSU (Fig. 8 & 9) The 451B can be mounted only in connectors 7 and 8. 
515 KSU 515 KSU The 451B can be mounted only in connectors 7, 8, 11, 
(Fig. 8, 9,10, 11, 12) and 13 or with 69E or F apparatus mounting. 


* Not recommended with 550/551 KSU or any arrangement using 69B mounting with 400-type 
CO/PBX line circuits. 


+ When music is to be applied to both music-on-hold and paging amplifier circuits in the 7A and 14A 
Communication Systems, use PCA FTP (Section 463-341-102). PCA FTM should be used if only 
music-on-hold is required. 


t 598-type panel should not be used unless customer orders 15 or more CO/PBX lines with 
music-on-hold (3 or more 451B KTUs) or unless it can be shared with other circuits. 


The maximum permissible power from the hold resistor, and the 451B KTU is in parallel 


CP 8-ohm source, when averaged over with the L relay in the ring side of the line. Music 
any 3-second interval, should not is impressed on the ring side of the line from the 


exceed I dB below 1 watt (4-29 dBm). CP music source through the 451B KTU to the 
400D KTU, and is heard by the held party. 
5. OPERATION | 
7 5.02 When the line hold is terminated, the A 
5.01 When an incoming CO/PBX line is placed relay operates to shunt the L relay of the 


on hold, the L relay of the 400D KTU 400D KTU, causing it to release. This removes 


appears across the tip and ring leads in series with the music from the line. 
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6. MAINTENANCE 


Before replacing blown fuses or 
attempting any maintenance on the 
34A voice coupler, check for hazardous 
voltages between terminals 1 and 2, 1 
and G, and 2 and G. 


6.01 When trouble is reported, check for blown 

fuses and loose or broken connections at 
34A voice coupler. If fuses are blown, replace with 
35P (3/4 amp) fuse. 


6.02 Remove customer connections to terminals 1 

and 2 and telephone company connections 
from terminals 8 and 4 of the voice coupler. Make 
the following resistance measurements: 


Between 

Terminals Resistance 

1 and 2 8 ohms 

1 and 3 0 

2 and 4 0 
Any term. and G 4 ohms 


6.03 When trouble is indicated in the 451B KTU, 
replace it with another 451B KTU known 
to be working properly. 


6.04 When trouble is suspected in the CPE, 

notify the Repair Service Bureau so that 
proper Maintenance of Service Charge billing can 
be initiated as outlined in Section 660-101-312, 
entitled Maintenance of Service Charge on Services 
with Customer-Provided Equipment (CPE). 


22 Do not attempt any tests or repairs 
to the CPE. 


6.05 Connection Index 


Fig. 3—Schematic of 451B KTU With 34A 
Voice Coupler 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


ISS 1, SECTION 463-341-103 


4—Connections for 451B KTU Mounted in 
69D Apparatus Mounting (400D KTUs 
Mounted in a 584-Type Panel) 


5—Connections for 451B KTU Mounted in 
272A KTU (400D KTUs Mounted in a 
584-Type Panel) 


6—Connections for 451B KTU Mounted in 
598-Type Panel (400D KTUs Mounted 
in a 584-Type Panel) 


7—Connections for 451B KTU Mounted in 
642A Modular Panel (400D KTUs 
Mounted in a 620A Modular Panel) 


8—Connections for 451B KTU Mounted in 
Jack 7 of 513- or 515-Type KSU (400D 
KTUs Mounted in 518- or 515-Type 
KSU) 


9—Connections for 451B KTU Mounted in 
Jack 8 of 513- or 515-Type KSU (400D 
KTUs Mounted in 513- or 515-Type 
KSU) 


10—Connections for 451B KTU Mounted 
in Jack 11 of 515-Type KSU (400D 
KTUs Mounted in 515-Type KSU) 


11—Connections for 451B KTU Mounted 
in Jack 13 of 515-Type KSU (400D 
KTUs Mounted in 515-Type KSU) 


12—Connections for 451B KTU Mounted 
in 69E or F Apparatus Mounting and 
Connections From Externally Mounted 
Connecting Blocks to (CO) and (STA) 
Lines of 515-Type KSU 


13—Connections of 384A Voice Coupler 
When 451B KTU is Mounted in 570A 
KSU 


14—Connections of 384A Voice Coupler 
When 451B KTU is Mounted in 580A 
KSU. 
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9 eBng 


34A VOICE COUPLER 


R2.0 Cl.O 


35 


TO MULTIPLE TO 
CUSTOMER OTHER 451B 
PROVIDE KTU'S IN SAME 
MUSIC SYSTEM 
SOURCE 


36 
2! 
T2(STA) he 
TO GROUND 22 
T3(Co) B 
12 
T3(STA) = 
13 
T4(CO) A | 
TIP LEADS T4(STA) 23 j | 
FOR 2T07 
CO/PBX LINES 
PAIR AS a 
T5(CO) 
ILLUSTRATED 26 
ee 27 
T6(CO) A 
SE 37 ie 
T6(STA) 


% DUE TO THE LACK OF PINS THE T7(CO) AND T7(STA) OF 
THE SEVENTH STATION MUST BE CONNECTED TOGETHER T7(CO) 


EXTERNALLY OF THE 451B, BUT AS CLOSE TO THE 451B rsm™ J 33 rt 


* 
AS POSSIBLE TO AVOID AN UNBALANCE BETWEEN THE TT(STA) 
TIP AND RING. 


Fig. 3—Schematic of 451B KTU With 34A Voice Coupler 


aan 


TI(co) 
R1I(CO) 
CONNECTIONS 
p FOR LINE | 
PAIR ALL LINE 
7 CONNECTIONS 


TI(STA) 
RI(STA) 


R2(CO) 
39 
R2(STA) 
0 ae 
R3(CO) 
24 
R3(STA) 
25 
R4(CO) | RING LEADS 
FOR 2 TO 7 
s ee CO/PBX LINES 
PAIR AS 
ILLUSTRATED 
R5(CO) FOR LINE ! 
3i 
R5(STA) 
6 TT 
| R6(CO) 
4 
R6(STA) 
32 
R7(CO) 
R7(STA) 
9g Ye 


COL“LVE-E9b NOILOIS 


_ 26nd 


6684-25 

CONN BLOCK 
BLOCK | 
LEFT-HAND BLOCK 


A25B ABcOEF 
CONN o—o—o—O—O—0 
CABLE ; 


R4 (CO) (O-R) 
R4 (STA) (G-R) 
T3 (CO) (W-S) 
T3 (STA) (R-BL) 
RS (STA) (S—R) 


T4 (CO) (R-O) 


Tl (STA) (W-O) 

TI (CO) (W-BL 

RI (CO) (BL-W) 
TO LINE Ri (STA) (0-W) 
CONN BLK | _T2 (CO) (W-G) 


OF T2 (STA) (W-BR) 
_ 584-TYPE T4 (STA) (R-G) 
PANEL R3_{CO) (S-W 


TO 34A 


VOICE 


COUPLER 


* 


R3 (STA) (BL-R) 
T5 (CO) (R-BR) 
TS (STA) (R-S) 
R7 (CO) (G-BK) 
R7 (STA) (BR-BK) 
R2 (STA) (BR-W 
R5 (CO) (BR-R) 
R6 (STA) (O-BK 
TTX 
[ CT! (B8K-S) 


T6 (CO) (BK-BL) 
R2 (CO) (G-W) 

R6 (CO) (BL-BK) 
T6 (STA) (BK-O) 


USE 183A2 ADAPTER TO 
CONNECT T7 (CO) (BK-G) 
AND T7 (STA) (BK-BR) 
TOGETHER 


> > ol _ 


A25B. 
CONN 
CABLE 


{ W-BL ) 
(BL-W) 
(w-0) 
(O-W) 
(W-G) 
(G-W) 
( W- BR) 
(BR-W) 
(W-S) 
(s-W) 
CR-BL) 
(BL-R) 
(R-0) 
(O-R) 
(R-G) 
(G-R) 
(R-BR) 
(BR- R) 
(R-S) 
(S-R) 
(BK-BL) 
( BL-BK) 
( BK-0) 
(0 - BK) 
(BK-G) 
(G-BK) 
( BK-BR) 
( BR- BK) 
BK-S 
(S-BK) 
(Y-BL) 
(BL-Y) 
(Y-0) 
(O-Y) 
(Y-G) 
(G- Y) 
( Y- BR) 
(BR-Y) 
(Y-S) 
(S-Y) 
( V-BL) 
(BL-V) 
(v-0) 


(O-V) 
(V-G) 
(G-V) 
(V- BR) 


(BR-V) 


(v-S) 
(S-V) 


—— 69D APP MTG — — 
| I 


UPPER 
AMPHENOL 
CONN 


1 PIN! 
CONN A| NO.| CONN B 
—— —_> 


a oO n ~ 


Ol 
w 


eonouSRSrS8 


PeTaeeeees 


A25B 
CONN 
CABLE 


(W-BL) 
( BL-W) 
w-0) 
(0 -W) 
(W-G) 
G-W) 
(W-BR 
(BR-W 
(W-S) 
(S-W) 
( R-BL) 
( BL-R) 
(R-O) 
(O-R) 
(R-G). 
(G- R) 
( R-BR) 
(BR-R) 
(R-S) 
(S-R) 
( BK-BL) 
( BL-BK) 
(BK—-O) 
(0-BK) 
( BK-G) 
(G -BK) 
( BK—BR) 
( BR-BK) 
( BK-S) 
( S- BK) 
(Y-BL) 
( BL-Y) 
(Y-0) 
(O-Y) 
{Y-G) 
(G-Y) 
(Y-BR) 
( BR-Y) 
(¥-S) 
(S-Y) 
( V-BL) 
(BL-V) 
(V-0) 
(0-V) 
(V-G) 
(G- Vv) 
(V-BR) 
(BR-V) 
(v-S) 
(S-Vv) 


66B4-25 

CONN BLOCK 
BLOCK 2 
RIGHT-HAND BLOCK 


A Bc oD €E FI] A2sB 
O—O—o—0—0— 0} CONN 
CABLE 


R4 (CO) (O-R) 
R4 (STA) (6-R) 
T3 (CO) (w-S) 
T3 (STA) (R-AL) 
RS (STA) (S-R) 


T4 (CO) (R-O) 


Tl (STA) (W-O) 
Ti (CO) (W-BL) 
RI (CO) (BL-W) 
Ri (STA) (O-W) 
T2 (CO) (W-G 


TO LINE 
CONN BLK 


T2 (STA) (W-BR) 
T4 (STA) (R-G) 
R3 (CO) (S-W) 


OF 
584-TYPE 
PANEL 


R3_ (STA) (BL-R) 

T5 (CO) (R-BR) 

T5 (STA) (R-S) 

R7 (CO) (G-BK 

R7 (STA) (BR-BK) 

R2 (STA) (BR-W) 

R5 (CO) (BR-R) 

R6 (STA) (O-BK) 

T7* 

CT! (BK-S) ) TO 34A 


VOICE 
T6 (CO) (BL-BL) COUPLER 
R2 (CO) (G-W) 

R6 (CO) (8L—-BK) 


T6 (STA) (8K-O) 


Fig. 4—Schematic of 451B KTU Mounted in 69D Apparatus Mounting (400D KTUs Mounted in a 584-Type 


Panel) 


EOL-LVE-E9P NOILDAS ‘IL SSI 


SECTION 463-341-103 


TO LINE 
CONN BLK 
OF 
984=TYPE 
PANEL 


CONNECTOR 
CABLE 


TI(CO) (W-BL) 
TI(STA) (W=0 


T4(CO) (R-O) 
R4(STA) (G-R) 


T3(CO) (WS) 
T3(STA) (R-BL) 
R4(CO) (O-R) 


R5(STA) (S-R) 


RI(CO) (BL-W) 


a 272A KTU 


ononnt oortrt Ww NM — CO 
nN 
oi 


Ho 3t 
12 32 
13-33 


14-34 
IS 35 
16 36 
17 37 
18 38 
19 39 


(o) 
w 
o 


% USE 182A2 ADAPTER TO CONNECT T7(CO) AND T7(STA) TOGETHER 


TERM. CONNECTOR 
STRIP B CABLE 


RI(STA) (O-W) 

T2(CO) (W-G) 

T2(STA) (W-BR) 

T4(STA) (RG) 

R3(CO) (S=W) | 

R3(STA) (BL-R) 

T5(CO) (R=BR) 

TS(STA) (RS) 

R7(CO) (G-BK) FOLINE 

R7(STA) (BR-BK) CONN BLK 

R2(STA) (BR-W) OF 

R5(CO) (BR°R) - PANEL 

R6(STA) (O-BK) 

T7(CO=STA )*(BK-G) (BK=BR ) 

R6(CO) (BL-BK) 

CTI (BK=S) TO 
CC 

te(coh (CL COUPLER 

T6(STA) (BK=BL 

R2(CO) (GW) 


ol 
co 
> 
8 
eae 
~< 
vu 
m 


Fig. 5—Schematic of 451B KTU Mounted in 272A KTU (400D KTUs Mounted in a 584-Type Panel) 
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6 aBng 


FIRST 4516 
LEADS TO 
584-TYPE 
PANEL 


CONN 
CABLE 


R4(CO) 
R4(STA) 
T1 (CO 
Ri (CO) 


TI(STA) 
Ri (STA) 
T2(co) 
T2(STA) 
T4(STA) 
R3 (STA) 
TS(STA) 
R7 (STA) 
R5(CO) 
T7(CO-STA) 
T6(STA) 


66B4-25 

CONN BLOCK 
BLOCKS 1,3,5,7,9 
LEFT-HAND BLOCKS 


AB C DO € 


(BR-BK) 
(BR-R) 
(BK-G)(BK-BR) 
(BK-0O) 


2ND 4518 
(SEE NOTE ) 


3RD 451B 
(SEE NOTE) 


F A258 
CONN 
CABLES 


mg (W-BL ) 
ew) 
2 wo) 


S98-TYPE PANEL 


AMPHENOL CONNECTORS 


914A CONN 
PIN NO. 
[oN 

14 12 

9 13 

e) 16 
19 

I 8 
20 35 
2 36 
22 37 
23 39 
25 24 
27 26 
29 28 
31 30 
33 32 
38 34 
14 12 
9 13 

0 16 
19 

! 8 
20 35 
2l 36 
22 37 
23 39 
25 24 
e7 26 
29 28 
3l 30 
33 32 
38 34 
14 12 
9 13 
ce) 16 
19 

1 8 
20 35 
2l 36 
22 37 
23 39 
25 24 
27 26 
29 28 
3! 30 
33 32 
38 34 


P2,P4,P6 
P8, P10 


26 
I 
27 
2 
28 


A25B A 
CONN 
CABLES 


6684-25 
CONN BLOCK 
BLOCKS 2,4,6,8,10 


RIGHT-HAND BLOCKS 


B C Bb €E F CONN 


CABLE 


T3(CO) (wes ) 
T3(STA R-BL 


T4(CO) (R-0) 
cTi BK=S ) TO 34A 


T6(CO BK-BL } 
R2(CcoO G-W 


™5(CcO) (R-BR) | FIRST 4518 
LEADS TO 


584-TYPE 
R6(STA (0-BK) | PANEL 
R6(CO BL-BK 


2n0 4518 
(SEE NOTE) 


3RD 4581 
(SEE NOTE) 


NOTE: 
FOR THE 2ND AND THIRD 4518 KTU 
TERMINATE LEADS FROM 598 PANEL 
TO 584-TYPE PANEL THE SAME AS 
SHOWS FOR THE FIRST 4518. 


Fig. 6—Schematic of 451B KTU Mounted in 598-Type Panel (400D KTUs Mounted in a 584-Type Panel) 


EOL-LVE-E9P NOILDIS ‘kL SSI 


SECTION 463-341-103 


TO LINE 
CONN BLK 


CONNECTOR 
CABLE 


T1(CO)° (W=BL ) 
TI(STA) (W-0) 


T4(CO) (R-0) 
R4(STA) (G-R) 


T3(CO) (W-S) 
T3(STA) (R=BL) 
R4(CO) (O-R) 


R5(STA) (S-R) 


(R1(CO) (BL-W) 


% USE 183A2 ADAPTER TO CONNECT T7 (CO) AND (STA) TOGETHER 


642A PANEL 


| 
| 


TERM. 914A CONN 
PIN NO. 


on mn oO FF WD DP — 
nm 
oi 


oO wont no fF WY HY -—- O 
Oo WwW WOW WD WwW WwW Ww W Ww 
oO ont Dm OO & WwW HY —- OO 


7 
wo}~ -iy i m 
= 4 a;a oj/>/r 
oO 
re) 
) 
oO 


TERM. CONNECTOR 
CABLE 


RI(STA) (O-W) 
T2(CO) (WG) 
T2(STA) (W-BR) 
T4(STA) (R-G) 
R3(CO) (SW) 
R3(STA) (BL-R) 
T5(CO) (R-BR) 


TS(STA) (R-S) TO LINE 
R7(CO) (G-BK) BLK 
R7(STA) (BR=BK) 620A 
MODULAR 
R2(STA - 
2{STA) (BR-W) PANEL 


R5(CO) (BR=R) 

R6(STA) (0-BK) 
T7(CO-STA)™ (BK=G) (BK=BR) 

R6(CO) (BL-BK) 


CTI (BK=S) |: 344 


CRI (S=BK ) VOICE 


T6(CO) (BK-BL) SOUELER 
T6(STA) (BK-0) 
R2(CO) (G-W) 


io) 


a | 

on o ro ~ ~a Jatin ™ 
m Oo o o olm|> id 

oO 


Fig. 7—Schematic of 451B KTU Mounted in 642A Modular Panel (400D KTUs Mounted in a 620A Modular 
Panel) 
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ISS 1, SECTION 463-341-103 


CONNECTING BLOCK | 


CONN 
Cc 
coe FACTORY 7 
R4 (CO) (O=R) WIRED 
T3 (CO (W-S 37 
© 0 oO oO 14 
R4 (STA) (GR) ; ‘ 12 
T3 (STA) cae 38 BY See he SS ve 9 
Tl (co WeBL 13 
R5 (STA SR 39 
RI (CO BL-W eerie. ami - i 
40 : 
T! (STA) _(W=0) Coie wee ey se e 19 
(o) ie) re) Oo O O | 
8 
TO 34A o 0 0 © a O 20 
VOICE 35 
e) (@) (°) (0) el 
SouREEe T2 (STA) _(W-BR : " a6 
T4 (STA R-G 37 
R2 (CO G-W 46 O O ray ray 0 0 23 
Simi Oe : a 
TO C.0. LINE (coy (R=BR) 24 
CONN BLK OF eae R=BR 48 O ce) [@) (oe) (e) O O O 27 
513 OR 515 26 
KSU 
CONNECTING BLOCK | (CONT) 
k BOO Do CE CPS Oe OOK 
Oo—0 O—O0 oOo—O O—O 
R5 (CO (BR-R ) 
R7_ {CO G~BK 49 O O O O O O 3) 


Re (STA) (BR-W 


R7 (STA) (BR-BK) = a 
28 


R6_(STA) (0-BK 0 er ee ee eee 38 

eae ek ae 

as Saar oS 

T6 (STA) BK-0 eae eee 32 
R6 (CO BL-BK Roe 


T7? (CO-STA)® (BK-G BK-BR 


% USE 18342 ADAPTER TO CONNECT 
T7 (CO) AND (STA) TOGETHER 


Fig. 8—Schematic of 451B KTU Mounted in Jack 7 of 513- or 515-Type KSU (400D KTUs Mounted in 513- 
or 515-Type KSU) 
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SECTION 463-341-103 


CONNECTING BLOCK 2 
A B ¢C DB E FIG 4H 


CONN o—-0-—_0-——_0——o—0 | o—o 
CABLE 
FACTORY 46 
R4(CO) — (O-R) WIRED : 
T3(CO W-S l oe ete oe : 
R4(STA)  (GeR) : ms 
T3(STA R-BL 2 
———O eee [e) (@) ° (e) 
TI(CO) (W-BL ) 2 ‘ i 
R5(STA S-R 3 cc : 
RI(CO)  (BL-W) Ste ee OS fe 
4 _~ 
TI(STA We ie) ce) [@) ce) ie) ie) O 19 
J cd ce) co) ce) ie) e O | 
8 
TO 34A ce) ce) ° re) O e 20 
VOICE 35 
COUPLER T2(STA ) (W-BR ) ce) ° ° [@) a O 
T6(CO BK-BL) 9 
T4(STA R=G) Pee Ee pee : ps 
R2(CO G-W 10 
R3(STA)  (BL-R eee : - 
R3(CO S-W r 
) T5(STA) (R=S) cee, ee age ; a 
TO C.0. LINE 
CONN BLK Tico R=B 7 fe) re) ro) re) O O 27 
513 OR 515 26 
KSU 
R5(CO) (BR-R ) 
R7(CO G-BK) 13 
R2(STA BR-W rT tp ty 3! 


R7(STA) _(BR=BK) ent Be 
28 


R6(STA) (O-BK) 14 


T6(STA ) (BK-0) 


etek 
R6(CO BL-BK en al 


T7(CO=STA )X (BK=G) (8K=-BR 


% USE 183A2 ADAPTER TO CONNECT 
T7(CO) AND (STA) TOGETHER 


Fig. 9—Schematic of 451B KTU Mounted in Jack 8 of 513- or 515-Type KSU (400D KTUs Mounted in 513- 
or 515-Type KSU) 
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TO C,0, 

AND STA LINE 
CONN BLK OF 
513 OR SI5 
KSU 


TO 34A 
VOICE 
COUPLER 


ISS 1, SECTION 463-341-103 


CONNECTING BLOCK 4 


FACTORY 
WIRED 
JEI(A) 
14 
12 
9 
13 
0 
16 
19 
8 
(BK=BL ) 
20 
(BL=BK ) 
21 
(BK-0) 
0-BK) 
( 23 
ia! 24 
(BK=G ) ss 
(-¥) 26 
Scetl 27 
(Y-G) 
28 
Sicee] 29 
(Y-S) 
30 
(BK-BR ) = 
(G-Y) a 
ial 33 
a) 34 
(Bkes) a 
(S-BK) - 
ee ‘37 
(BR-BK 
ex: 


CONNECTOR A B68 C D € F,G H 
CABLE o—o—_O—_0-—_0—__0 o—O 
R4(CO) (O-R ) 
T3(CO) (w-S ) 
R4(STA) (GR) . eo ° 
T3(STA) (R-BL) 2 
TI (CO) (W-BL ) Jae ve are Pe : 
R5(STA) (S-R) 3 
RI (CO) (BL-W) Pane el gee. : 
4 ° ©) ©) (eo) fe) O 
TI(STA) (w-0) 
STACCO) 2. REO) 2 ng Be es r 
CONNECTING BLOCK 5 % 
A BC D E— F GH 
O———O o-—O o—O o—O 
R1 (STA) (O-W ) 
T4(STA) (R-G) " 
T2(CO) (w-G) \ Be Ne : i 
aan \os ee 
i 
R3(CO) (S-W) 
T5(STA) (R-S ) 2 
R3(STA) (BL-R) SO , il 
T5(CO) (R=BR ) f 
R7(CO) (G-BK ) 
R5(CO) (BRR ) 3 | 
R7(STA) (BR-BK ) : ra ee i 
R2(STA) (BR-W ) i 
+f 
R6(STA) (O-BK ) 
CTI (Bes) | 
T7(CO-STA)t (BK-G) (BK-BR) Ne en. anes : f 
R6(CO) (BL-BK ) i 
——— 
CRI (S-BK) 
R2(CO) (G-w) 
T6(CO) (BK=BL ) xv x : F 
T6(STA) (B8K-0) [ 
— 


% CONNECTING BLOCK 6 IS A 66R3 AND MUST 


BE ADDED IN THE FIELD. 
t USE 183A2 ADAPTER TO CONNECT 17(CO) 
AND (STA) TOGETHER 


BLUE-WHITE BINDER 


THESE LEADS ARE DEAD DRESSED AND MUST 
BE TERMINATED AS SHOWN BY INSTALLER, 


Fig. 10—Schematic of 451B KTU Mounted in Jack 11 of 515-Type KSU (400D KTUs Mounted in 515-Type 


KSU) 
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SECTION 463-341-103 


TO C.0 


AND STA LINE 
CONN BLK OF 
513 OR 515 


KSU 


TO 34A 
VOICE 


COUPLER 


Fig. 11—Schematic of 451B KTU Mounted in Jack 13 of 515-Type KSU (400D KTUs Mounted in 515-Type 
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KSU) 


CTI 


R6(CO) 


CRI 
R2(CO) 
T6(CO) 


T7(CO-STA) t (BK-G) (BK-BR) 


T6(STA) 


CONNECTING BLOCK 4 


CONNECTOR o—oO-—O—_0-—-0-—0 o—O 4 FACTORY 
CABLE | WIRED 
R4(CO) (O-R) 
T3(CO) (W-S) ee ee See, Ge : 
R4(STA) (G-R ) 
T3(STA) _—_(R=BL) OSB. Werine Jak. ve : 
TI(CO) (W-BL ) 
R5(STA) (S-R) 0 0 © 0 a ° 
RICO) (BL-W) 
16 
° 0000.0 ° 
TI(STA) (w-0) 
T4(CO) (R-0) 
@) ° @) @) Q O 
CONNECTING BLOCK 5 x 
A BC DE F G6 H 
o—O GO—O O—O0 O—O 
RI (STA) (O-w) 
—'TA(STA) (R-G) | Oo det ot ele Ge. te 5 
T2(CO) (W-G) x 
T2(STA) (W-BR ) x 
R3(CO) (S-W ) 
T5(STA) (RS) 
—-R3(STA) ——(BL-R) x 
| 15(co) (R=BR ) x. 
-R7(cO) (6-BK) 
R7(STA) — (BR-BK) 
R2(STA) — (BR-W) 
—R6(STA) —(O#BK) 


(B-S ) 


(BL~BK ) 


| 


(S-BK ) 
(G-W ) 
(BK~BL ) 
(BK-0) 


% CONNECTING BLOCK 5 IS A 66R3 AND MUST 


BE ADDED IN THE FIELD 
+ USE 183A2 ADAPTER TO CONNECT T7(CO) 


AND (STA) TOGETHER BE TERMINATED AS SHOWN BY INSTALLER, 


(BK=BL ) 
(BL-BK ) 
(BK-0) 
(0-B8K ) 


(¥-0) 
(BK-G) 
(0-Y) 
(G-BK ) 


(YG) 
(Y-R ) 
(Y-S) 
(BK-BR ) 


(G-Y) 
(BR-Y) 
(S-Y) 
(BK~S ) 


(S-BK) 
(¥=Bt ) 
(BR-BK ) 
(BL-Y) 


20 
2i 
22 


23 


24 
25 
26 
27 


28 
29 
30 


31 


32 
33 
34 


35 


36 
37 
38 
39 


GREEN-WHITE BINDER 
‘THESE LEADS ARE DEAD DRESSED AND MUST 


TO LINE 
CONN 
BLK OF 
515 

KSU 


6584-25 CONN BLK A 


ABC DE F 
o—O0—0—0--0—-0 


R4 (CO) (O-R) 
R4 (STA) (G-R) = 
TI (CO) (W-BL ) ee 

RI (CO) (BL-w) 
TI (STA) (w-0) i 
T3 (CO) (w-S) 6 
T3 (STA) (R-BL ) 
R5 (STA) (S-R) ea 
T4(CO} (R-0) ae 
lor 
ie 
ase 
fis | 
ed 
ha 
rm 

RI (STA) (O-w) 
T2 (CO W-G 
T2(STA W-BR 
T4(STA) (R-G) 
R3 (STA) (BL-R ) 
T5 (STA) (R-S) 
R5(CO) (BR-R ) 
T6(STA) (BK-0) 
TO 34A [ CT! (BK-GR) 

vee CRI (GN=BK ) 

eco acs 
R2(CO G-W) 
R3(CO) S-W 
TS (CO) (R-BR ) 
R7(CO G-BK ) 
R6 (STA) (0-BK ) 
R7 (STA) (BR-BK ) 
T7 * (CO)(BK-G) T7 (STA) (BK-BR) ees 
r2(STA) (BR-w) 
R6(CO) (BL-BK ) 


CONDUCTOR 
BINDER 
(SEE NOTE 


(w-BL ) 
(BL-W) 
(w-0) 
(0-w) 
(G-W) 
(W=BR ) 
(BR-W) 
(WS ) 
(S-w) 
(R-BL ) 
(BL=R ) 
(R-0) 
(0-R ) 
(R-G) 
G-R 
(R-BR ) 
(BR-R ) 
(R-S) 
(S-R ) 
(w-G) 
(BK-BL ) 
(BL-BK ) 
(BK-0) 
(0-BK ) 
(BK-G) 
(G-BK ) 
(BK-BR ) 
(BR-BK ) 
(BK-S) 
(S-BK ) 
(Y-8L) 
(BL-Y 
(Y-0) 
(0-Y) 
(Y-G) 
(G-Y) 
(Y-BR ) 
(BR-Y) 
(Y-S) 
(S-Y) 


NOTE: 


CABLE PROVIDED FOR APPARATUS MOUNT! NGS 
DOES NOT CONTAIN ALL CONDUCTOR COLORS OF 


) 

BL 
BL 
BL 


BL-W 
BL-W 
BL-W 
BL-W 
BL-W 
BL-W 
BL-W 
BL-W 
BL-W 
BL-W 
BL-W 
BL-W 
BL-w 
BL-W 
BL-W 
BL-W 
BL-w 
BL-W 
BL-w 
BL-W 


69E OR F APP MTG 


UPPER PIN LOWER 
CONN NO CONN 
(A) (B) 


A NORMAL COLOR CODE. 
% USE 182A2 ADAPTER TO CONNECT T7(CO) AND T7 
(STA) TOGETHER 


ISS 1, SECTION 463-341-103 


6684-25 CONN BLK 8 


a, [ESE 
(SEE NOTE) 
(W-BL ) G R4(CO) (0-R) 
(BL-w) G ee r4 (STA) (G-R) 
(w-0) G aa TI(CO) (weBL) 
(O-w) G ae RI(CO) (B8L-w) 
(G-w) G TI(STA) (weo 
(W-BR ) G = T3(CO) (weS) 
(BR-W) G T3(STA) (R-BL) 
(W-S ) G re R5(STA) (S-R) 
(S-w) G Pen T4(CO) (R-0) 
20 
(BK-BL)  G-w = RI(STA) (O-w 
(BL-BK)  G-=W T2(CO) (W-G) 
(BK-0) G-W 23 | T2(STA) (W-BR) 
0-BK G-W pra T4(STA) (R-G) 
BK=G G-W R3(STA) (BL-R) 
(G-BK) —-G-W TS(STA) _(R-S) 
BK-BR G-W R5(CO BR-R 
(BR-BK G-W T6(STA BK-0 
BK=S G-W CTI (BK-GR 
(S-BK ) G-W CRI (GN-BK ) 
(Y-BL) G-W T6(CO BK=B 
(BL-Y) G-W R2(CO)  (G-w) 
(Y-0) G-W R3(CO) (S-w) 
33 
(0-Y) G-W 4 T5(CO) (R-BR) 
Y-G G-W R7(CO G-BK 
(G-Y) G-W = R6(STA 0-BK 
(Y-BR ) G-W R7(STA) (BR-BK) 
(BR-Y) Gew rae | T7* (CO)(BK-G) T7(STA)(BK-BR) 
(Y-s) G-W 30 | R2(STA) (BR-W) 
(s-Y) G-W P40 R6(CO) (BL-BK) 


TO LINE 
CONN 
BLK OF 
515 

KSU 


Fig. 12—Schematic of 451B KTU Mounted in 69E or F Apparatus Mounting and Connections From Externally 
Mounted Connecting Blocks to (CO) and (STA) Lines of 515-Type KSU 


Page 15 


SECTION 463-341-103 
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34A 
VOICE 
COUPLER 


INSIDE WIRE 
(PROVIDE LOCALLY) 


P/O CONN BLK 3 


TO CUSTOMER 
PROVIDED 
MUSIC SOURCE 


PAIRED 


INSIDE 
WIRE 


Fig. 13—Connections of 34A Voice Coupler When 
451B KTU is Mounted in 570A KSU 


34A 
VOICE 
COUPLER 


INSIDE WIRE 
(PROVIDE LOCALLY) 


P/O CONN BLK 7 


TO CUSTOMER 
PROVIDED 
MUSIC SOURCE 


PAIRED 


INSIDE 
WIRE 


Fig. 14—Connections of 34A Voice Coupler When 
451B KTU is Mounted in 580A KSU 


' 
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